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SECTION 1 

INTRODUCTION 

Under the authority of the Comprehensive Environmental Response Compensation and Liability 
Act (CERCLA) of 1980 and the 1986 Superfund Amendments and Reauthorization Act (SARA), 
Weston Solutions, Inc. (Weston) has completed a Preliminary Assessment and Site Inspection 
(PA/SD of the Musick Mine, which is located in Lane County, Oregon (Figure 1-1). The United 
States Environmental Protection Agency (EPA) Region 10 retained Weston to complete this 
PA/SI investigation pursuant to the EPA Superfund Technical Assessment and Response Team 
(START) Contract No. 68-S0-01-02 and Technical Direction Document (TDD) No. 03-11-0003-
B. The purpose of this report is to provide the EPA with the results of the investigation 
including: the historical information collected, a discussion of the sampling activities, and the 
analytical results for the samples collected as part of the investigation. 

PAs and Sis are generally the first and second screening investigations, respectively, in a series 
of assessments that EPA may complete at a known or potential hazardous waste site that is being 
investigated under CERCLA/SARA prior to its potential inclusion on the National Priorities List 
(NPL). The combined PA/SI Assessment integrates activities typically conducted during the PA 
(e.g., information gathering, site reconnaissance) with activities typically conducted during the 
SI (e.g., development of site-specific Sampling Quality and Analyses Plans, field sampling, 
filling data gaps) to achieve one continuous site investigation. The main objectives for the PA/SI 
activities are to: 

• Determine if the site is, has, or may have the potential to release hazardous substances to 
the environment, in order to differentiate between sites that pose little or no threat to human 
health or the environment from those that may warrant further investigation. 

• Identify waste source areas at the site in an attempt to document the presence of hazardous 
waste substances in these areas. 

• Evaluate the threat posed by migration of or exposure to hazardous substances from the 
site. 

• Collect information that can be used to assess the site using EPA's Hazard Ranking System 
(HRS). 

• Help determine whether further investigation of the site under CERCLA/SARA is 
warranted in order to pursue listing on the NPL. 

Any use of this document or the information contained herein by persons or entities other than 
the EPA Region 10 shall be at the sole risk and liability of said person or entity. START, 
therefore, expressly disclaims any liability to persons other than the EPA Region 10 who may 
use or rely upon this report in any way or for any purpose. 

05-0041.doc 1-1 2 May2005 



--:~,""\.. 

~_J 1~ \ 
\ 1. ..) 

1· v, 

, r\ 

-)I , ·1 

~) l / .. 
--·1 ( 

AT 

/ 

.l 

Source: Oregon Department of Transportation, Geographic Information Services, 2001 . 

~ 0 25 50 

~ Approximate 
Scale in Miles 

~~ 
05-0041 Fig1-1.ai 

\ HARNEY 

) 

MALHEUR 

Site Location Map 
Musick Mine PA/SI 

Lane County, Oregon 
Figure 

1-1 



SECTION2 

SITE BACKGROUND AND PROBLEM DEFINITION 

The following information regarding site ownership, operations, and background was obtained 
through a review of public records including EPA and Oregon State Department of 
Environmental Quality (ODEQ) records, interviews with property owners or representatives, and 
Weston's field sampling investigation conducted in November 2004. 

2.1 SITE DESCRIPTION AND BACKGROUND INFORMATION 

2.1.1 Site Location 

Site Name: Musick Mine 

CERCLIS ID No.: NA 

ODEQ ECSI No.: 2655 

Location: Lane County, Oregon, within the Umpqua National Forest. 

Latitude: 43° 34' 42" North 

Longitude: 122° 39' 10" West 

Legal Description: Sections 14 and 15, Township 23S, Range lE, Willamette 
Meridian 

County: Lane County 

Site Owner(s): Gale Hulihan (Representative) 
Musick Mining Co-op, Inc. 
115 Hansen Lane 
Eugene, Oregon 97404 

2.1.2 Site Description 

Musick Mine is an inactive mine of approximately 160 acres that is located about 35 miles 
southeast of Cottage Grove, Oregon. The mine is located within the Bohemia Mining District at 
elevations ranging from 4,300 feet to 5,400 feet above mean sea level. Lands surrounding the site 
are part of the Umpqua National Forest managed by the United States Forest Service. The 
Umpqua National Forest is primarily managed for timber harvest and public recreation. 

The mine consists of Upper Musick Mine, located on the eastern side of the Bohemia saddle, and 
Lower Musick Mine, located on the western side of the Bohemia saddle. Site features are shown 
on Figure 2-1. According to the ODEQ, the Lower Musick Mine is mislabeled as the Vesuvius 
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Mine on the United States Geological Survey (USGS) topographic map shown in Figure 2-1 
ODEQ 2003). 

2.1.3 Site Ownership 

The Musick Mine, established in 1891, has been owned and operated by several private parties. 
According to Lane County Tax Asse·ssor records, the mine is currently owned by the Musick 
Mining Co-op Inc. The Musick Mine consists of 13 patented and three unpatented mining claims 
including the Alpharetta, Nina, Los Angeles, White Ghost, California, Defiance, Idaho, June, 
Hazel, Cluckey Fraction, Ophir, Rattler, and Arlington (Callaghan 1938). Figure 2-1 illustrates 
the overall boundary of the Musick Mine based on a compilation of the above mentioned claim 
boundaries. 

2.1.4 Site Operations and Potential Sources 

Musick Mine produced gold, silver, copper, lead, and zinc ore over its operational life. From 
1891 to 1901, a 5-stamp mill was used to process ore at the Upper Musick Mine (Callaghan 
1938; ODGMI 1951). From 1902 to 1907, mining continued but ore was transported by electric 
tram to the Champion Mine mill for processing (Taber 1949). In 1935, a 22-ton gravity 
concentrator mill was built at the site and on-site ore processing resumed. The 22-ton mill 
produced concentrates until mining operations were shut down in 1937. Additional exploration 
work was conducted on the western side of the site (Lower Musick Mine) from 1961 to 1962 
when a 1,662-foot drift tunnel was completed (ODEQ 2003). Very little additional ore was found 
in this drift and no commercial mining was conducted. The mine remains inactive today. 

When the mine was active, ore was removed from the mineshaft and transported to the on-site 
mill or the Champion Mine for processing. During on-site processing, ore was transported by 
electric tram from the adits to the stamp mill, which was used to crush the ore to a powder. When 
the 22-ton mill was established in 1935, the powder was processed to a concentrate using the 
gravity concentration method. Non-ore bearing waste rock was stockpiled on site near the adits. 

Gravity concentration separates minerals based on differences in their density. Gravity 
concentration involves passing a slurry of ore and water over a series of riffles (ridged tables that 
vibrate and separate the gold) to catch heavier gold particles (EPA 1995). Amalgamation, or 
wetting metallic gold with mercury to form an amalgam, is another recovery technique 
commonly used by gravity concentration mills. 

Contaminants of concern (COCs) associated with the mining activities consist primarily of heavy 
metals. Waste rock and/or tailings stockpiles at the site may be sources of these metals as they 
leach and are transported into the surrounding environment. Additionally, elemental mercury 
from possible amalgamation activities may also be present at the site. 

Acid mine drainage (AMD) is an additional potential hazard associated with mines. Acid 
drainage occurs when pyrite and other sulfide minerals, upon exposure to oxygen and water, 
oxidize to create ferric ions and sulfuric acid. Catalyzed by bacteria, the ferrous ions react further 
with oxygen, producing hydrated iron oxide, known as "yellowboy" (EPA 1995). This 
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combination of yellowboy and sulfuric acid may contaminate surrounding soil, groundwater, and 
surface water, producing water with a low pH. Acid drainage can lower the pH of surrounding 
water, making it corrosive and unable to support many forms of aquatic life; vegetation growing 
along streams can also be affected. Mine water can also carry toxic, metal-bearing sediment into 
streams, which can adversely affect waterborne plant and animal species. Abandoned mines can 
produce AMD drainage for over 50 years. 

Polychlorinated biphenyls (PCBs) are also potential COCs associated with the mine if electrical 
equipment was used. PCBs came into use in the U.S. in the early 1930's. The 22-ton mill was in 
operation from 1935 to 1937 and the ODEQ strategy recommendation report (discussed in 
Section 2.2 below) noted that PCBs are possible COCs based on possible use of electrical 
transformers (ODEQ 2003). 

2.2 PREVIOUS SITE INVESTIGATIONS 

In August 2002, the ODEQ Site Assessment Section conducted a site reconnaissance of the 
Musick Mine as part of a site assessment performed under a multi-agency program (led by EPA 
Region 10) to evaluate abandoned mine lands. The reconnaissance was conducted from adjacent 
properties since access to the Musick Mine was not granted by property owners. A literature 
review was conducted as part of ODEQ' s assessment. ODEQ described the results of the 
assessment in a strategy recommendation report dated June 9, 2003. The report describes an 
April 1999 University of Oregon study in which samples were collected from "Musick Mine 
settling pond fines near City Creek" and "Upper and Lower Musick waste rock". Analytical 
results are reported which show elevated arsenic, copper, lead, manganese, mercury, and silver 
relative to ODEQ Level II Screening levels and EPA Region 9 Preliminary Remedial Goals 
(PRGs). The ODEQ report recommended an expanded preliminary assessment be performed at 
the mine with a high priority. The expanded assessment was to include characterization of the 
physical features of the site and comprehensive sampling of all potentials sources and affected 
media. Primary COCs identified were arsenic, copper, lead, manganese, mercury, silver, and 
zinc. 

2.3 PROBLEM DEFINITION AND IDENTIFICATION OF SITE CONCERNS 

2.3.1 Problem Definition 

ODEQ has determined that a possible threat to human health and the environment exists at the 
Musick Mine site stemming from historical mining activities. The PA/SI effort reported here was 
conducted in order to assess the potential threat to human health and the environment posed by 
the mine site and to help determine whether further investigation of the site under 
CERCLA/SARA is warranted in order to pursue listing on the NPL. 

2.3.2 Potential Sources 

• Upper Musick Mine - Based on historical data and the ODEQ reconnaissance, there are 
two major adits at the Upper Musick Mine site (Figure 2-1). Two large spoils piles are 
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present at the site, consisting of waste rock placed at the entrance to the two adits. Potential 
sources identified during PA/SI planning included the two adits, the two waste rock piles, 
any unidentified tailings piles, the stamp mill location, and the 50-ton ore storage bin 
location. The COCs identified for these potential sources consist of heavy metals, PCBS (at 
the stamp mill area), and AMD. 

• Lower Musick Mine - At the Lower Musick Mine site, one major adit with an associated 
waste rock pile was identified during PA/SI planning. The waste rock pile is located on the 
hillside outside of the adit entrance. Potential sources identified for the PA/SI include the 
adit, the waste rock pile, and any unidentified tailings piles. COCs for these sources consist 
of heavy metals and AMD. 

2.3.3 Potential Targets 

• Streams - Upper and Lower Musick Mine are located on either side of Bohemia Saddle, 
which is a drainage divide. Each mine is located near the headwaters of a drainage basin. 
The Upper Musick Mine area is drained by City Creek, a tributary stream to Steamboat 
Creek, which drains into the North Umpqua River. The Lower Musick Mine area is 
drained by Glenwood Creek, the waters of which ultimately drain to the Row River 
through Sharps Creek. The mine adits and associated waste rock piles are located only a 
relatively short distance (300 to 1,000 feet) upslope of the streams. COCs may be 
transported to the streams by surface water runoff carrying contaminated eroded soil, 
leached metals, and/or AMD. Receptors in the stream environment consist of aquatic 
species, terrestrial predators, and human fishers. 

• Terrestrial Environment. Contaminated surface soil at the mine sites presents a 
potential exposure threat to humans and other terrestrial receptors through contact with 
and possible inhalation or ingestion of the contaminated soil. Access to the mine sites is 
blocked by the owners. However, evidence observed during the PA/SI field work 
indicated that the sites may be periodically trespassed upon by recreational vehicles users 
and/or hunters. 
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SECTION3 

FIELD ACTIVITIES AND ANALYTICAL METHODS 

The PA/SI fieldwork was conducted on October 11 through 14, 2004. Field activities were 
conducted according to the Sampling and Quality Assurance Plan (SQAP) prepared for the 
project (Weston 2004). The SQAP describes the sampling strategy, sampling methods, and 
analytical protocols used during the PA/SI. 

The locations of all samples collected and analyzed during the PA/SI are presented on Figures 
3-1 through 3-3. A summary of sample information including the analyses conducted for each 
sample is presented in Table 3-1. Source area soil screening results derived using an x-ray 
fluorescence (XRF) spectrometer are presented in Table 3-2. Photos showing site features and 
sampling locations are included in Appendix A. Alterations from the SQAP are described in the 
Sample Plan Alteration Form provided in Appendix B. Copies of the field sampling forms 
generated during the field work are included in Appendix C. 

3.1 SAMPLING APPROACH 

3.1.1 Source Sampling 

Potential source areas identified during the PA/SI planning process were located and confirmed 
in the field. Sample locations were selected at the potential sources in areas most likely to 
contain contamination. Locations were selected based on proximity to known features (such as 
the adits) or based on in-situ screening for heavy metals using a XRF spectrometer. 

At both mine areas, the locations of the waste rock piles, adits, tailings pile, and stamp mill were 
determined by reconnaissance and with the aid of the owner's representative who escorted the 
Weston field team during the field work. Waste and tailings pile samples were collected from 
locations showing the highest metals concentrations determined by XRF spectrometer field 
screening. Adit sediment and surface water samples were collected at the entrance to each adit 
where the media existed and was accessible. All samples were submitted for laboratory analysis 
of target analyte list (TAL) metals. The soil sample from the stamp mill location was also 
analyzed for PCBs. Measurements for pH were collected in all adit surface waters using pH 
strips and an electronic meter. 

3.1.2 Target Sampling 

Surface water and sediment samples were collected from the streams draining each mine area. 
Samples were collected from each probable point of entry (PPE) location associated with a 
potential mine source. The PPE locations in the streams were determined visually by following 
the surface water overland flow pathway from each source area to the affected stream. 
Downstream locations (up to 6 miles downstream of the mine) were sampled to assess the extent 
of possible contamination. Tributary streams to the affected streams were sampled if they had the 
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potential to contain contaminants from other mines. All samples were submitted for laboratory 
analysis for T AL metals. In addition, the sediment sample collected at the PPE location for the 
stamp mill was also analyzed for PCBs. All surface water samples were measured for pH using 
pH paper strips and/or an electronic pH meter. 

3.1.3 Background Samples 

One background soil sample and two sets of background sediment and surface water samples 
were collected to assess COC background concentrations in the vicinity of the site. Background 
sample locations, shown on Figure 3-3, were selected in areas that: 1) are located in the 
proximity of the Musick Mine, 2) share similar physical characteristics including general 
bedrock geology (USGS 2000), and 3) have a low potential for impact from mining activities. 
Assessment of mining activity was based on the mine locations mapped on the 1 :24,000 scale 
topographic quadrangle map for the area (USGS 1997). All background samples were submitted 
for laboratory analysis for TAL metals. Background soil and sediment samples were also 
analyzed for PCBs and the pH of each surface water sample was measured. 

3.2 SAMPLING METHODS 

3.2.1 Soil and Sediment Sampling 

Surfac:;e soil and sediment samples were collected from between O and 4 inches below ground 
surface (bgs) using dedicated polyethylene scoops. Soil/sediment samples analyzed for PCBs 
were collected using dedicated stainless steel spoons. During sample collection, material 
unsuitable for analysis - such as grass, leaves, or rocks - was removed from the sample. 
Collected material was placed into dedicated polyethylene bowls, homogenized thoroughly, and 
placed into appropriate sample containers. 

All samples were classified according to the Unified Soil Classification System (USCS). The 
description was recorded on a1standardized field sampling form (Appendix C). Samples were 
stored in iced coolers prior to shipment to the analytical laboratories. 

3.2.2 Surface Water Sampling 

Surface water samples were collected by submerging pre-preserved sample containers to just 
below the water surface and allowing them to fill. Care was exercised so that the containers did 
not overfill and lose preservative. At the Upper Musick Mine adit location, the surface water was 
very shallow and a new 8-oz analytical soil jar was used as a dipper to fill the sampling 
container. Samples were stored in iced coolers prior to shipment to the analytical laboratories. 

3.2.3 XRF Screening Methodology 

During the field sampling event, a portable XRF spectrometer was used to measure metals 
concentrations at various screening locations at the waste rock pile, tailings pile, and stamp mill 
locations. The XRF spectrometer is a portable device capable of providing real time field 
measurements of metals in soil and other solid media. Screening was conducted at up to 15 
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locations spaced randomly over the surface of each source area. The sample with the highest 
lead, arsenic , and mercury concentrations at each source area was selected for laboratory 
analysis. A summary of the XRF screening results is provided in Table 3-2. 

3.3 ANALYTICAL METHODS 

All samples collected during the PA/SI were submitted for laboratory analyses for T AL metals 
analysis by Contract Laboratory Program Analytical Service (CLPAS) ILM05.3. In addition, 
selected samples with the potential to contain polychlorinated biphenyls as Aroclors (PCBs) 
were submitted for laboratory analysis for PCBS and organochlorine pesticides by CLP AS 
OLM04.3. TAL metals analysis was performed by Sentinel, Inc. of Huntsville, Alabama. PCBs 
and Pesticides analysis was performed by Ceimic Corporation Of Narragansett, Rhode Island. 

3.4 SAMPLE GLOBAL POSITIONING SYSTEM LOCATIONS 

A Trimble GeoExplorer Global Positioning System (GPS) unit with data logging capability was 
used to record the coordinates of the sample locations. In some cases, adequate satellite coverage 
was not available at the time of sampling and coordinates were not measured. Logged location 
data from the GPS unit-was provided to EPA GIS services personnel for differential correction to 
improve location accuracy. Corrected GPS coordinates for each sample are provided in Table 
3-1. Corrected GPS coordinates are accurate to within approximately 3 meters. 

3.5 INVESTIGATION DERIVED WASTE 

Investigation Derived Waste (IDW) generated during the PA/SI sampling effort consisted of 
used disposable sampling equipment (e.g. bowls and spoons) and protective gloves. All such 
IDW was disposed of as municipal solid waste in off-site dumpsters. 

3.6 SAMPLE HANDLING AND CUSTODY 

All chain-of-custody requirements complied with Weston's SOPs for sample handling and 
sample control. Chain-of-custody procedures followed the Contract Laboratory Program 
Guidance for Field Samplers (EPA, 2001). Samples were identified using the regional tracking 
numbers assigned by EPA in addition to a unique Weston identification code based on a 
consistent sample designation scheme presented in the SQAP. Information obtained during 
sampling was recorded in the project logbook and/or data forms in accordance with the SQAP. 
Samples were also documented with photographs including sampling location and site features 
as deemed appropriate. 
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3.7 SAMPLE IDENTIFICATION NUMBERS 

All samples were identified using the EPA and CLP sample numbers assigned by EPA. In 
addition, all samples were assigned a unique Weston identification number based on a consistent 
scheme used internally by Weston and in this report. 

All sample numbers used consist of four components separated by a dash. These components are 
site ID, media code, station code, and sample type. The sample designation scheme is as follows: 

Site ID 
sss 

Media Code 
MM 

Station Code 
SSsss 

The four components are described in the following sections. 

Site ID 

Sample Type 
t [ddd] 

The site ID component is a three-digit code that designates the specific SI sample. This is based 
on the Weston project phase code. The Site ID code assigned to this investigation is UMM for 
Upper Musick Mine or LMM for lower Musick Mine. 

Media Code 

The media code is a two-character code that defines the media type of the field sample. The 
media codes designated for this project are as follows: 

SD - Sediment 
SS - Surface Soil 
SW - Surface Water 

Station Code 

The station code component is a five-character code that uniquely identifies each sampling 
station. The station code component has two parts: a two-letter station designation indicating the 
area where the sample was collected followed by a three number sequential component (i.e., 001, 
002, 003). The station codes designated for this project are as follows: 

MS - Mine Source 
ST - Stream 
BK - Background 

Sample Type 

The sample type component has two parts: a sample type field "t" and a sample depth field 
"ddd." The single character "t" indicates a sample type having one of the following values: 
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0### - Field sample 

and a three-character field to indicate depth in tenths of feet to the top of the sample: 

#000 0 foot (surface) 
#005 0.5 foot 
#010 1.0 foot 

Sample depth determinations were made to the nearest 0.5 foot. 
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Depth 
Interval 

Weston Sample Number Matrix (inches) 
!Upper Music Mine - Mine Waste 

UMM-SS-MS001 - 0000 Soil 0-4 
UMM-SS-MS002 - 0000 Soil 0-4 
UMM-SS-MS003 - 0000 Soil 0-4 

UMM-SW-MS004 - 0000 Surface Water 0-1 
UMM-SS-MS005 - 0000 Soil 0-2 

jUpper Music Mine - Stream Samples 

UMM-SW-ST001 - 0000 Surface Water 0-1 
UMM-SD-ST001 - 0000 Sediment 0-4 

UMM-SW-ST002 - 0000 Surface Water 0-1 
UMM-SD-ST002 - 0000 Sediment 0-4 
UMM-SD-ST003 - 0000 Sediment 0-2 
UMM-SD-ST004- 0000 Sediment 0-2 

UMM-SW-ST005 - 0000 Surface Water 0-1 
UMM-SD-ST005 - 0000 Sediment 0-3 

UMM-SW-ST006 - 0000 Surface Water 0-1 
UMM-SD-ST006- 0000 Sediment 0-2 

jLower Music Mine - Mine Waste 

LMM-SS-MS001 - 0000 Soil 0-4 
LMM-SD-MS002 - 0000 Surface Water 0-1 
LMM-SD-MS002 - 0000 Sediment 0-3 

jLower Music Mine - Stream Samples 

LMM-SW-ST001 - 0000 Surface Water 0-1 
LMM-SD-ST001 - 0000 Sediment 0-2 
LMM-SW-ST002 - 0000 Surface Water 0-1 
LMM-SD-ST002 - 0000 Sediment 0-4 
LMM-SW-ST003 - 0000 Surface Water 0-1 
LMM-SD-ST003 - 0000 Sediment 0-4 

05-0041 .xls Table 3-1 

Table 3-1-Sample Information Summary 
Musick Mine PA/SI 

Lane County, Oregon 

EPA Analyses Conducted 

Regional CLP 
Tracking Sample Sample TAL 
Number Number Date Metals PCBs 

04424051 MJ47S8 10/12/04 X -
04424052 MJ47S9 10/12/04 X -
04424053 MJ47TO 10/12/04 X -
04424069 MJ47W6 10/13/04 X -
04424072 (M)J47W9 10/13/04 X X 

04424054 MJ47T1 10/12/04 X -
04424055 MJ47T2 10/12/04 X -
04424056 MJ47T3 10/12/04 X -
04424057 MJ47T4 10/12/04 X -
04424067 MJ47W4 10/13/04 X -
04424068 MJ47W5 10/13/04 X -
04424070 MJ47W7 10/13/04 X -
04424071 MJ47W8 10/13/04 X -
04424075 MJ47X2 10/14/04 X -
04284076 MJ47X3 10/14/04 X -

04424060 MJ47T7 10/13/04 X -
04424065 MJ47W2 10/13/04 X -
04424066 MJ47W3 10/13/04 X -

04424058 MJ47T5 10/13/04 X -
04424059 MJ47T6 10/13/04 X -
04424061 MJ47T8 10/13/04 X -
04424062 MJ47T9 10/13/04 X -
04424063 MJ47WO 10/13/04 X -
04424064 MJ47W1 10/13/04 X -

1 of 2 

Corrected Coordinates* 
Latitude Longitude 

I 
43.5793523° 122.6527142° 
43.5794128° 122.6534456° 
43.5782763° 122.6532381 ° 
43.5792433° 122. 6538450° 
43.5795802° 122.6531559° 

I 
43.4998063° 122.5984283° 

43.4999617° 122.5975172° 

43.5796529° 122.6516716° 
43.5796167° 122.6516954° 

NM NM 

NM NM 

I 
43.5811673° 122.6651222° 

43.5810769° 122.6649268° 

I 
43.4999617° 122.5975172° 

NM NM 

43.5822363° 122.6647154° 
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Table 3-1-Sample Information Summary 
Musick Mine PA/SI 

Lane County, Oregon 

EPA Analyses Conducted 

Depth 
Interval 

Weston Sample Number Matrix (inches) 

!Background-Soil 

I LMM-SS-BK001 - 0000 I Soil I 0-4 

!Background-Sediment/Surface Water 

LMM-SW-BK002 - 0000 Surface Water 0-1 
LMM-SW-BK002 - 0000 Sediment 0-1 
UMM-SW-BK003 - 0000 Surface Water 0-1 
UMM-SD-BK003- 0000 Sediment 0-2 

Notes: 

• Differentially corrected , accurate to approximately 3 meters. 
- Analysis not conducted. 

CLP: Contract Laboratory Program. 

Regional CLP 
Tracking Sample 
Number Number 

1 04424050 I (M)J45S7 I 

04424073 (M)J47X0 
04424074 (M)J47X1 
04424077 (M)J47X4 
04424078 (M)J47X5 

NM: Coordinates not measured due to inadequate satellite coverage at time of sampling. 

PCBs: Polychlorinated biphenyls. 
TAL: Total analytes list. 

05-1'" ~ 1.xls Table 3-1 "> of 2 

Sample TAL 
Date Metals PCBs 

10/11/04 I X I X 

10/14/04 X X 
10/14/04 X X 
10/14/04 X X 
10/14/04 X X 

Corrected Coordinates* 
Latitude Longitude 

I 
I 43.5668240° I 122.7281742° I 

I 
NM NM 

NM NM 
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Table 3-2- XRF Spectrometer Field Screening Results 
Musick Mine PA/SI 

Lane County, Oregon 

I XRF Screening Screening Results (mg/kg) Selected for 
I Location Arsenic Lead Mercury Analysis 
!Upper Musick Mine - Adit No. 1 Waste Rock Pile 

1 2162 24690 ND 
2 986 7975 73 
3 1466 14453 ND 
4 2088 10777 ND 
5 888 8441 ND 
6 1098 5768 ND 
7 19 86 ND 
8 716 7933 ND 
9 1867 19988 232 X 
10 1159 11589 ND 
11 789 7885 ND 
12 1418 20401 65 
13 685 6398 186 
14 436 3598 47 
15 841 10161 ND 

!Upper Musick Mine - Adit No. 1 Tailings Pile 

1 266 3729 ND 
2 870 7441 ND X 
3 645 3211 ND 
4 512 3505 ND 
5 355 2593 ND 
6 555 3861 ND 

!Upper Musick Mine - Adit No. 2 Waste Rock Pile 

1 524 4426 ND 
2 511 6472 ND 
3 546 3644 ND 
4 919 6360 46 
5 714 3331 56 
6 546 3594 ND 
7 827 673 90 
8 571 · 5395 52 
9 459 3239 ND 
10 594 3327 ND 
11 710 6028 73 
12 707 6750 184 X 
13 583 4379 ND 
14 803 6130 ND 

!Upper Musick Mine - Stamp Mill Area 

1 221 3998 77 
2 524 4426 ND 
3 257 1023 ND 
4 488 4661 50 
5 578 9344 96 X 
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Table 3-2- XRF Spectrometer Field Screening Results 
Musick Mine PA/SI 

Lane County, Oregon 

XRF Screening Screening Results (mg/kg) Selected for 
Location Arsenic Lead 

!Lower Musick Mine - Waste Rock Pile 

1 238 1626 
2 195 1037 
3 349 2000 
4 198 559 
5 453 4466 
6 261 789 
7 241 1296 
8 276 1114 
9 234 166 
10 285 543 
11 285 569 

Notes: 

All screening conducted in situ (at ground surface). 

ND: Not detected. 
mg/kg: Milligrams per kilogram. 
XRF: X-ray fluorescence. 
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Mercury Analvsis 

29 
42 
24 
ND 
84 X 
ND 
ND 
26 
ND 
ND 
ND 

I 
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SECTION 4 

QUALITY ASSURANCE/QUALITY CONTROL 

In order to ensure data quality objectives are met, data quality indicators are evaluated to 
determine sample and laboratory performance. These data, known as Quality Assurance/Quality 
Control (QNQC) data, are necessary to determine precision and accuracy and to demonstrate the 
absence of interferences and/or contamination of sampling equipment, glassware, and reagents 
due to sample collection, preparation, and analysis activities. 

Specific QC requirements for laboratory analyses are incorporated in the USEPA Contract 
Laboratory Program Statement of Work (CLP-SOW)for Inorganic Analysis ILM05.3 (EPA 
2004) and the USEPA Contract Laboratory Program Statement of Work (CLP-SOW)for 
Organic Analysis OLM04.3 (EPA 2003a). 

The QC requirements or scope of work requirements were followed for analytical results 
reported for the Musick Mine PAIS/ Sampling and Quality Assurance Plan (SQAP; Weston 
2004). This section describes the QNQC measures followed for sample analysis associated with 
the PNSI and provides an evaluation for the end-user regarding usability of the data presented in 
this report. 

All samples were collected following the procedures outlined in the site-specific SQAP prepared 
for this PNSI. Two laboratories conducted the chemical analysis of samples collected during the 
PNSI. 

• Sentinel , Inc., located in Huntsville, Alabama, analyzed 11 water and 18 soil/sediment 
samples for TAL metals following specifications in the USEPA Contract Laboratory 
Program Statement of Work for Inorganic Analysis (CLP-SOW) ILM05.3 (EPA 2004). 

• Ceimic Corporation, located in Narragansett, Rhode Island, analyzed five soil/sediment 
samples for organochlorine pesticides/polychlorinated biphenyl compounds as Aroclors 
(pest/PCB) following specifications in the USEPA Contract Laboratory Program 
Statement of Work for Organic Analysis OLM04.3 (EPA 2003a). 

EPA quality assurance chemists reviewed all data from analyses performed by CLP. Weston 
validated all data relative to project data quality objectives (DQOs). Data qualifiers were applied 
following the Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review ([EPA 2002a], with exceptions noted in Section 1.4.12), Contract Laboratory Program 
National Functional Guidelines for Organic Data Review (EPA 1999), and/or criteria specified 
in the individual analytical methods. 
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4.1 SATISFACTION OF DATA QUALITY OBJECTIVES AND CRITERIA FOR 
MEASUREMENT DAT A 

Section 4 

The project data quality objectives for the field effort were designed to produce data of known 
and documented quality in order to characterize sources, determine off-site migration of 
contaminants, determine whether the site is eligible for placement on the NPL, and to document 
threat(s) or potential threat(s) to public health or the environment posed by the site. The DQO 
process applied to this project followed that described in the EPA document, Guidance for the 
Data Quality Objectives Process EPA QAJG-4, (EPA 2000a). 

All samples collected during the PA/SI investigation were analyzed using definitive analytical 
methods, and EPA accepted all analytical methods employed for this project. The data generated 
for this project met or exceeded requirements for the definitive data category as defined in the 
EPA document, Guidance for the Data Quality Objectives Process for Hazardous Waste Site 
Operations EPA QA/G-4HW, (EPA 2000b). 

A detailed discussion of the project quality objectives achieved during the PA/SI is presented in 
the following sections. 

4.2 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

Quality control checks for sample collection were evaluated by a combination of Chain-of­
Custody protocols and laboratory quality assurance as prescribed in the sampling or analytical 
methods. Quality control samples (e.g., matrix spike/duplicate/duplicate spike samples, blank 
spike/laboratory control samples, equipment blank samples, ambient/field blank sample) at a 
frequency of one per 20 samples ( or per method) per media were collected during the PA/SI field 
effort. Results from these samples were compared to each method's criteria and to criteria 
specified in the SQAP (Weston 2004). 

All of the laboratory analyses conducted during this project yielded definitive data. Data quality 
indicator targets for this project are specified below-DQOs are summarized in the SQAP. Bias 
on estimated, qualified data was determined and/or confirmed through the validation process. 
The laboratories' DQO for completeness was 90% for all samples. Precision and accuracy 
requirements are also outlined in the SQAP (Weston 2004). 

4.3 PROJECT-SPECIFIC DATA QUALITY OBJECTIVES 

Data quality indicator (DQI) goals-precision, accuracy, representativeness, comparability, and 
completeness-for this project were developed following guidelines presented in EPA Guidance 
for Quality Assurance Project Plans, EPA QA/G-5 (EPA 2002b). The basis for assessing each of 
the elements of data quality is discussed in the following subsections. Quality assurance 
objectives for measurement of analytical data (Method Quality Objectives; MQOs) and QC 
guidelines for precision and accuracy are presented in the SQAP. Other DQI goals are included 
in EPA analytical methods employed (EPA 2004, 2003). 
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The laboratory and field team were able to meet overall project DQO goals. 

4.3.1 Precision 

Section 4 

Precision measures the reproducibility of measurements. It is strictly defined as the degree of 
mutual agreement among independent measurements as the result of repeated application of the 
same process under similar conditions. 

Analytical precision is the measurement of the variability associated with duplicate (two) or 
replicate (more than two) analyses. When recovery results between different analytical delivery 
groups are compared, the laboratory control sample (LCS) may be used to determine the 
precision of the analytical method. In this case, the comparison is not between a sample and a 
duplicate sample analyzed in the same batch. Rather, the comparison is between the sample and 
samples analyzed in previous delivery groups. A LCS may be prepared and analyzed within a 
given batch; in this case, the analytical precision is associated with a particular preparation and 
analysis sequence. 

Total precision is the measurement of the variability associated with the entire sampling and 
analysis process for one sampling event. It is determined by analysis of duplicate or replicate 
field samples and measures variability introduced by both the laboratory and field operations. 
Field duplicate samples and matrix duplicate spiked samples may be analyzed to assess field and 
analytical precision, and the precision measurement is determined using the relative percent 
difference (RPD) between the duplicate sample results. 

The laboratory was able to meet project DQOs for precision. 

4.3.2 Accuracy 

Accuracy is a statistical measurement of correctness and includes components of random error 
(variability due to imprecision) and systemic error. It reflects the total error associated with a 
measurement. A measurement is accurate when the value reported does not differ from the true 
value or known concentration of the spike or standard. Analytical accuracy is measured by 
comparing the percent recovery of analytes spiked into an LCS (blank spike) or into a field 
sample (to prepare a matrix-spiked sample or matrix-spiked duplicate sample) to a control limit. 

The laboratory was able to meet project DQOs, with the exceptions listed in Section 4.4 below. 

4.3.3 Representativeness 

Representativeness is a measure of the degree to which data accurately and precisely represent a 
population, including a sampling point, a process condition, or an environmental condition. 
Representativeness is the qualitative term that should be evaluated to determine that 
measurements are made and physical samples collected at locations and in a manner resulting in 
characterizing a matrix or media. Subsequently, representativeness is used to ensure that a 
sampled population represents the target population and an aliquot represents a sampling unit. 

The field team was able to meet project DQOs. 
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4.3.4 Comparability 

Comparability is the qualitative term that expresses the measure of confidence that two data sets 
or delivery groups can contribute to a common analysis and evaluation. Comparability with 
respect to laboratory analyses pertains to method type comparison, holding times, stability 
issues, and aspects of overall analytical quantitation. The following items are evaluated when 
assessing data comparability: 

• Determining if two data sets or delivery groups contain the same set of parameters. 

• Determining if the units used for each data set are convertible to a common metric. 

• Determining if similar analytical procedures and quality assurance were used to collect data 
for both data sets. 

• Determining if the analytical instruments used for both data sets have approximately 
similar detection levels. 

• Determining if samples within data sets were selected and collected in a similar manner. 

To ensure comparability of data collected during this investigation to other data that may have 
been or may be collected for the site, standard sample collection and measurement techniques 
were used. 

The field team was able to meet project DQOs. 

4.3.5 Completeness 

Completeness is calculated for the aggregation of data for each anal yte measured for any 
particular sampling event or other defined set of samples. Completeness is calculated and 
reported for each method, matrix, and analyte combination. The number of valid results divided 
by the number of possible individual analyte results, expressed as a percentage, determines the 
completeness of the data set. For completeness requirements, valid results are all results not 
rejected through data validation. The requirement for completeness for this project is 90% for all 
samples. 

The following formula is used to calculate completeness: 

m 
1 

number of valid results 
w comp eteness = ----------

number of possible results 

For this investigation, all samples are considered critical. Therefore, standard collection and 
measurement methods were used to achieve the completeness goal. All laboratory data were 
reviewed for usability, and all project data were determined to be useable. 

The project DQO of 90% for completeness was met. 
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4.4 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL PARAMETERS 

The laboratory data also were reviewed for technical holding time compliance, blank samples 
contamination, laboratory control sample recovery, interference check sample recovery, 
duplicate sample analysis, matrix spike/duplicate spike sample analysis, and serial dilution 
performance. 

These parameters are described below in more detail, and sample-specific detail (including 
qualification of individual analyte results for associated samples) is provided in the data 
validation memoranda. Direction of bias is also described in the individual data review 
memoranda (Appendix D). 

4.4.1 Holding Times 

All analyses were completed within the technical holding times; no qualification of the data was 
required on this basis. 

4.4.2 Blank Sample Results 

All blank sample analyses met the frequency and recovery criteria, with the following 
exceptions. 

• Aluminum, antimony, barium, beryllium, cadmium, copper, manganese, selenium, and zinc 
were detected in one or more (unspecified) blank samples at concentrations above their 
respective contract-required quantitation limit (CRQL). Results for these metals in the 
associated, affected samples were qualified as non-detected (U) at the reported 
concentration. 

4.4.3 Calibration Check Sample Analysis 

All calibration check sample analyses met acceptance criteria for frequency and recovery. 

4.4.4 Laboratory Control Sample Analysis 

All laboratory control samples analyzed met frequency and recovery criteria; no qualification of 
the data was required on this basis. 

4.4.5 Inductively Coupled Plasma-Atomic Emission Spectroscopy-Interference Check 
Sample Analysis 

All ICP-AES interference check sample analyses met frequency and recovery criteria; no 
qualification of the data was required on this basis. 

4.4.6 Serial Dilutions 

Serial dilution analysis met all frequency and recovery criteria, with the following exception. 

• Beryllium and magnesium serial dilution precision failed to meet the acceptance criterion 
for percent difference. All associated results were qualified as estimated concentrations (J), 
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unknown bias (K). The EPA reviewer indicated possible low bias associated with these 
results; however, the calculation reports the absolute value of the difference between native 
and diluted concentrations - as such, it is not possible to assign direction of bias. This 
reviewer assigned unknown bias (K) to the detected beryllium and magnesium results 

4.4.7 Duplicate Sample Analysis 

Duplicate sample analysis was performed for the metals analyses. All frequency and precision 
criteria were met. 

4.4.8 Matrix Spike Sample Analysis 

All matrix spike analyses met frequency and recovery criteria, with the following exceptions. 

• Recovery of antimony and lead were less than the lower control limit from one or more 
matrix spike samples. Recovery of antimony (and sometimes lead) from solid matrices is 
known to be problematic, unless excess chloride is added (EPA SW846 Method 3050B, 
Section 7.5). All associated, affected sample results for antimony and lead were qualified 
as estimated (J). Detected antimony and lead results were qualified as possible low bias 
(L); non-detected antimony and lead results for the associated, affected samples were 
qualified by this reviewer as unknown bias (K). 

4.4.9 System Monitoring Compound (Surrogate) Spike Analysis 

Surrogate spike recoveries met method acceptance criteria; no qualification of the data was 
required on this basis. 

4.4.10 Internal Standards Analysis 

Internal standards analysis was not used for samples analyzed during this project. 

4.4.11 Detection Limits 

Sample results that fall between the method detection limit (MDL) and the Practical Quantitation 
Limit (PQL) are flagged as estimated concentrations (J), with an additional concentration 
qualifier 'B' for inorganic analytes. No organic analytes were detected in samples analyzed for 
this project. This is described further in Section 4.4.12. 

All detection limits met project data quality objectives. 

4.4.12 Other Data Assessment 

The EPA reviewer followed the USEPA Contract La.boratory Program National Functional 
Guidelines for Inorganic Data Review, EPA 540/R-94/013 (1994) in reviewing the metals data. 
This guidance does not reflect recent changes made to the CLP SOW ILM05.3; for the purpose 
of this review, the 2002 version of the Functional Guidelines was followed. 
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For ILM05.3, the laboratory is required to flag all detected results below the CRQL with a 'J' 
concentration qualifier (result below the CRQL but above the MDL). In order to maintain 
consistency with previous START PA/SI reports, and as an aid in the HRS scoring, the 'J' 
concentration qualifier is appended with the 'B' data validation qualifier. 

For the Inorganic Functional Guidelines review, the '+' and '-' bias flags are replaced with 'H' 
and 'L' flags to indicate potential high and low bias, respectively. The 'K' flag is used to indicate 
unknown bias. This approach is consistent with EPA Region 10 policy. 

Bias associated with estimated, non-detected values is unknown and flagged as such, since the 
reporting limit cannot be determined. 

The data, as qualified, are ACCEPT ABLE and can be used for all purposes specified in the 
SQAP. 

05-0041.doc 4-7 2 May 2005 



SECTIONS 

ANALYTICAL RESULTS EVALUATION CRITERIA AND BACKGROUND SAMPLES 

PA/SI analytical data were evaluated according to the criteria described below. Background 
sampling activities and analytical results are also described. 

5.1 ANALYTICAL RESULTS EVALUATION CRITERIA 

Analytical results for source and target samples are presented in summary tables in Sections 6 
and 7. Each table presents background sample concentrations followed by the analytical results 
of samples collected for that particular media. Background sample concentrations were used for 
comparison purposes to determine detections at or above background in the source and target 
samples. Concentrations of analytes detected above the sample quantitation limits (SQLs) are 
presented in bold typeface. Analytical results that are significantly above background 
concentrations are underlined in addition to the holding. For the purposes of this investigation, 
significant concentrations are: 

• Equal to or greater than the sample's SQL-if the analyte was not detected in the 
background sample(s) collected for that media. 

• Equal to or greater than the background sample SQL when a background concentration was 
detected below it's SQL. 

• At least three times greater than the background concentration when the background 
concentration equals or exceeds it's SQL. 

Based on EPA Region 10 policy regarding common earth crust elements, aluminum, calcium, 
iron, magnesium, potassium, and sodium are listed in the tables; however, the concentrations 
were not evaluated or discussed in the text. 

For reference, sample analytical results were compared to screening concentrations in the results 
summary tables. Screening concentrations consist of EPA Region 9 Preliminary Remedial Goals 
(PRGs), ODEQ Level II screening levels for soil, fresh surface water, and freshwater sediments, 
and ODEQ pH criteria for fresh water. 

5.2 BACKGROUND SAMPLE LOCATIONS AND ANALYTICAL RESULTS 

The locations of the background samples are shown on Figure 3-3. For brevity, the Weston 
sample numbers used on the figure consist of the sample station identifiers. This convention is 
used throughout this report. 

The background soil sample at station BK00I was collected in an undeveloped forested location 
off of Puddin Rock Road. As shown in Table 6-2, the sample contained detectible concentrations 
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of common earth crust elements and arsenic, barium, beryllium, cadmium, chromium, cobalt, 
copper, lead, manganese, mercury, nickel , vanadium, and zinc. No PCBs were detected. 

Figure 3-3 also shows the locations of the two background surface water and sediment sampling 
stations BK002 and BK003. Sampling station BK002 was selected on an unnamed tributary to 
Martin Creek, which drains into Sharps Creek. This sample location was selected to represent 
background conditions in the Sharps Creek drainage, which contains Glenwood Creek. 
Background sampling station BK003 was selected on Nelson Creek, a tributary to Champion 
Creek. This sampling station was selected to provide a range of background data for the mine 
area. No background samples were collected within the City Creek/Steamboat Creek drainage 
because no accessible background locations were identified during the P NSI. 

Results for the two background surface water and sediments samples are presented in Tables 5-1 
and 5-2. Metals detected in the surface water samples include common earth crust elements and 
zinc. The pH values (measured using the pH meter) for the tributary to Martin Creek and for 
Nelson Creek were 6.9 and 6.0 respectively. 

In the background sediment samples, detected metals include the common earth crust elements 
and arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, manganese, mercury, 
nickel, vanadium, and zinc. As shown in Table 5-2, the sediment sample from Nelson Creek 
exhibited distinctly higher concentrations of cadmium, lead, and zinc as compared to the Martin 
Creek tributary sample. These results present some uncertainty as to whether the Nelson Creek 
sample is representative of background concentrations. Comparison of the background sample 
results to general regional background levels cannot be made because regional levels have not 
been established for the Musick Mine area (ODEQ 2004 ). A sampling effort conducted by the 
USGS in 1996 (USGS 1996) provides metals results which may be indicative of background 
conditions in the Steamboat Creek drainage. The report for the study presents results for a 
sediment sample collected from Steamboat Creek in an area thought to be unaffected by mining. 
The reported concentrations for cadmium, lead, and zinc for this sample were below those for the 
Nelson Creek sample and similar to the Martin Creek tributary sample. Using lead as an 
indicator, the results for the three sediments samples discussed here are: Martin Creek tributary -
9.4 milligrams per kilogram (mg/kg) lead (estimated), Nelson Creek- 54.8 mg/kg lead 
(estimated), and the USGS Steamboat creek sample - 14 mg/kg lead. This data indicates that the 
background range for lead in the mine vicinity is on the order of 9.4 to 14 mg/kg, below the 
Nelson Creek value of 54.8 mg/kg. Based on this comparison, the sample from Nelson Creek 
was not considered a valid background sample for the purposes of this P NSI and all source and 
target surface water and sediment samples were evaluated based on the Martin Creek tributary 
background sample. 
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Table 5-1- Results Summary for Background Surface Water Samples 
Musick Mine PA/SI 

Lane County, Oregon 

Description Background Surface Water 
~eston Sta. Number BK002 BK003 
EPA Number 04424073 04424077 
CLP Numbers ODEQ Level II MJ47X0 MJ47X4 

Screening Levels Unnamed 
for Fresh Surface Tributary to 

Location Water1
•

2 Martin creek Nelson Creek 

!Metals (ug/L) 

Aluminum 87 236 237 
!Antimony 1600 60.0 U 60.0 U 
Arsenic 150 10.0 U 10.0 U 
Barium 4 27.7 U 8.6 U 
Beryllium 5.3 5.0 U 5.0 U 
Cadmium 2.2 5.0 U 5.0 U 
Calcium 116000 9540 2820 BJK 
Chromium 74 0.55 BJK 0.91 BJK 
Cobalt 23 50.0 U 50.0 U 
Copper 9 25.0 U 25.0 U 
Iron 1000 26.3 BJK 100 U 
Lead 2.5 10.0 U 10.0 U 
Magnesium 82000 1940 BJK 500 BJK 
Manganese 120 1.5 U 0.63 U 
Mercury 0.77 0.20 U 0.20 U 
Nickel 52 40.0 U 40.0 U 
Potassium 53000 971 BJK 407 BJK 
Selenium 5 35.0 U 35.0 U 
Silver 0.12 10.0 U 10.0 U 
Sodium 680000 4970 BJK 2870 BJK 
Thallium 40 25.0 U 25.0 U 
Vanadium 20 50.0 U 50.0 U 
Zinc 120 12.3 BJK 60.0 U 
jeH Field Measurements 

lpH by Paper 

I 6.5-8.53 

I 
6.5 

I 
5.5 

6.9 6.0 pH bt Meter 
Notes: 
1 Aquatic species , provided in Table 1 of Oregon Department of Environmental Quality (ODEQ) 
document Guideance for Ecological Risk Assessment . 
2 Screening levels for contaminants that bioaccumulate are in the process of being reviewed by 
ODEQ and may be revised in the future. 
3 pH criteria for fresh water, Oregon Administrative Rules 340-41-0021 . 
Bold type indicates the sample concentration is above the SQL. 

I 

I 

I 

BJ: The analyte was positively identified between the MDL and SQL. The associated numerical result 
is an estimate because the concentration is below the SOL. 

CLP: Contract Laboratory Program. 
K: Unknown bias. 
SQL: Sample Quantitation Limit. 
U: The analyte was analyzed for but not detected. The associated numerical value is the SOL. 

ug/L: Micrograms per liter. 
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Table 5-2-Results Summary for Background Sediment Samples 
Musick Mine PA/SI 

Lane County, Oregon 

Description Background Sediment 
Weston Sta. Number BK002 BK003 
EPA Number 04424074 04424078 
CLP Numbers ODEQ Level II (M)J47X1 (M)J47X5 

Screening Levels for Unnamed 
Freshwater Tributary to 

Location Sediment1
' 
2 Martin creek Nelson Creek 

!Metals (mg/kg) 

Aluminum NA 8350 13100 
Antimony 3 0.65 UJK 0.50 UJK 
Arsenic 6 20.5 26.2 
Barium NA 140 71.6 
Beryllium NA 0.65 JLK 0.70 JK 
Cadmium 0.6 0.19 U 0.83 
Calcium NA 1610 1790 
Chromium 37 4.2 2.3 
Cobalt NA 5.8 BJK 8.2 
Copper 36 7.3 18.0 
Iron NA 25900 21800 
Lead 35 9.4 JL 54.8 JL 
Magnesium NA 1640 JK 3410 JK 
Manganese 1100 824 903 
Mercury 0.2 0.04 BJK 0.010 BJK 
Nickel 18 2.8 BJK 3.3 BJK 
Potassium NA 833 512 BJK 
Selenium NA 0.90 U 0.61 U 
Silver 4.5 1.2 U 1.2 U 
Sodium NA 97.4 BJK 576 U 
Thallium NA 3.0 U 2.9 U 
~anadium NA 20.9 22.9 
Zinc 123 40.0 176 

rCBs (mg/kg) 
All analytes I I ND I ND 
Notes: 
1 Provided in Table 2 of Oregon Department of Environmental Quality (ODEQ) document Guideance for 
Ecological Risk Assessment . 

2 Screening levels for contaminants that bioaccumulate are in the process of being reviewed by ODEQ and 
may be revised in the future. 

Bold type indicates the sample concentration is above the SQL. 

BJ: The analyte was positively identified between the MDL and SQL. The associated numerical result is an 
estimate because the concentration is below the SQL. 

CLP: Contract Laboratory Program. 

J: The analyte was positively identified . The associated numerical result is an estimate. 
K: Unknown bias. 
L: Low bias. 
mg/kg: Milligrams per kilogram. 
NA: Not Available. 
PCBs: Polychlorinated biphenyls. 
SOL: Sample Quantitation Limit . 
U: The analyte was analyzed for but not detected. The associated numerical value is the SQL. 
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SECTION6 

POTENTIAL SOURCE CHARACTERIZATION 

Field activities and results of samples collected at the potential source areas are presented below. 
Source areas and associated sampling locations are shown on Figures 3-1 and 3-2. 

6.1 MINE SITE RECONNAISSANCE 

Both the Upper and Lower Musick Mines were accessed via gravel roads through locked gates. 
Site access was provided by the site owner's representative, who accompanied the Weston Field 
team during all of the field work on mine property. At both mines, the main access road 
terminated at a cleared, open area once the center of mine operations. No structures related to 
mine operations remain standing. Both sites are located on the slopes of Bohemia Saddle and are 
steeply sloped and heavily forested where not cleared. Prior to sampling, a reconnaissance of 
each mine site was conducted to locate the major site features identified during the project 
planning process. In addition, the sites were assessed for additional features not previously 
identified. All of the potential source areas identified during planning were located. An exception 
is the former location of the 50-ton ore bin at the Upper Musick Mine, which was not found. It is 
likely that this bin was formerly located in the vicinity of the stamp mill. No additional 
significant potential source areas were identified beyond those identified during project planning. 
A former oil storage tank is present at the Upper Musick mine in the former operations area. No 
evidence of oil releases from the tank was observed. Source sampling activities and analytical 
results are discussed in the following sections. 

6.2 UPPER MUSICK MINE SOURCES 

6.2.1 Adits 

Based on site observations, two adits were used for commercial ore production at the Upper 
Musick Mine site. These adits, named adit numbers 1 and 2 in this report, were easily located. 
Several additional exploratory adits were observed at the site during the reconnaissance; 
however, these adits were dry and no significant amount of waste rock or tailings were observed 
nearby. According to the site representative, exploratory adits that were not used for ore 
production are common in the mine area. Since they did not appear to be significant, the 
exploratory adits were not investigated. 

Adit number 1, shown on Figure 3-1 and in Photo 1 (Appendix A), is located near the main mine 
operations area. The entrance to the adit has been blocked with rubble to prevent access. A small 
rivulet with a flow of perhaps 5 gallons per minute (gpm) was flowing from the adit. The surface 
water flow generally dissipated into the waste rock pile at the entrance to the adit. A surface 
water sample was collected from the rivulet (MS004). A sediment sample was not collected 
because the sediment at the adit entrance was covered by rubble. Adit number 2 is located 
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approximately 400 feet upslope of adit number 1 and is approximately 80 feet higher in elevation 
(Photo 2, Appendix A). The entrance to adit number 2 was also blocked by rubble. No surface 
water or sediment sample was collected at the adit because the adit was dry and no apparent 
signs of past intermittent flow from the adit were observed. According to the owner' s 
representative, the adits are interconnected and all drainage from the mine flows from adit 
number 1. 

The surface water sample collected from adit number 1 was analyzed for TAL metals. The pH of 
the surface water was also measured as an assessment for AMD. Sample results are provided in 
Table 6-1 . Nine metals were detected in the sample in addition to common earth crust elements. 
Of these nine metals, concentrations that are significantly above background are arsenic at 24.3 . 
micrograms per liter (ug/L), cadmium at 48.5 ug/L, copper at 650 ug/L, lead at 544 ug/L, 
manganese at 674 ug/L, and zinc at 9,010 ug/L. The pH value measured using the pH meter was 
3.2. This value, in addition to the presence of high concentrations of dissolved metals in the adit 
surface water, establishes the presence of AMD. Note that lead results are shown on Figure 3-1 
as an illustration of the distribution of metals at the site. 

6.2.2 Tailings Pile 

A tailings "pile" was observed adjacent to an area of debris and scrap lumber identified by the 
owner' s representative as the former gravity concentrator (Photos 3 and 4, Appendix A). The pile 
currently consists of tailings that have been spread by surface water runoff into a 3- to 4-inch 
thick layer. As shown on Figure 3-1, surface water from the lower mine operations area, 
including flow from adit number 1, flows through the tailings pile towards City Creek. The 
tailings pile is roughly 75 feet long and 40 feet wide at its widest point. These dimensions 
correspond to a surface area of 1,500 square feet and an estimated volume of 20 cubic yards 
(using an average thickness of 4 inches). A total of six locations on the surface of the tailings pile 
were screened for metals using an XRF spectrometer (Table 3-2). A single soil sample was 
collected based on the XRF screening (MS00l). The soil sample was analyzed for T AL metals. 

Sample results are presented in Table 6-3. A total of 21 metals, including common earth crust 
elements, were detected in sample MSOOl. Metals detected at concentrations significantly above 
background consist of antimony at 84.9 mg/kg, arsenic at 611 mg/kg, cadmium at 2.2 mg/kg, 
chromium at 5.3 mg/kg, copper at 928 mg/kg, lead at 6,280 mg/kg, mercury at 16.9 mg/kg, silver 
at 14.9 mg/kg, thallium at 4.2 mg/kg, and zinc at 824 mg/kg. 

6.2.3 Waste Rock Piles 

During mine operations, waste rock was deposited outside the entrance of each of the two adits. 
Waste rock pile number 1, located at the entrance to adit number 1, covers approximately 21,600 
square feet of ground surface and has an average estimated height of 25 feet (Photos 5 and 6, 
Appendix A). These dimensions correspond to an estimated pile volume of 20,000 cubic yards. 
Waste rock pile number 2 is located at the entrance to adit number 2 (Photos 7 and 8, Appendix 
A). The pile covers a ground surface area of approximately 5,500 square feet and has an average 
estimated height of 25 feet. These dimensions correspond to an estimated pile volume of 5,000 
cubic yards. 
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Screening for metals using an XRF spectrometer was conducted at 15 locations on waste rock 
pile number 1 and at 14 locations on waste rock pile number 2. A single soil sample was 
collected from each pile based on the XRF screening (MS002 and MS003). Both soil samples 
were analyzed for T AL metals. 

Sample results are presented in Table 6-3. A total of 22 metals were detected in samples MS002 
and MS003. Metals detected at concentrations significantly above background consist of 
antimony at 118 and 383 mg/kg, arsenic at 707 and 938 mg/kg, cadmium at 2.8 and 6.5 mg/kg, 
chromium at 4.8 mg/kg, cobalt at 7.4 mg/kg, copper at 1,170 and 1,250 mg/kg, lead at 10,600 
and 40,600 mg/kg, mercury at 10 and 15.5 mg/kg, selenium at 5.6 and 10.2 mg/kg, silver at 14.5 
and 60.5 mg/kg, thallium at 4.6 and 4.9 mg/kg, and zinc at 1,270 and 1,980 mg/kg. 

6.2.4 Stamp Mill 

The former stamp mill was located adjacent to waste rock pile number 1 as shown on Figure 3-1 . 
Currently, the remains of the mill consist of a 10-foot by 15-foot concrete pad and wooden 
foundation debris (Photo 9, Appendix A). The total area of the former stamp mill is 
approximately 2,700 square feet. Five locations within the stamp mill area were screened for 
metals using an XRF spectrometer. A single soil sample was collected based on the screening 
(MS005). The sample was analyzed for TAL metals and PCBs. 

Sample results are provided in Table 6-3. A total of 22 metals were detected in sample MS005. 
Ten metals were detected at concentrations significantly above background including antimony 
at 38.2 mg/kg, arsenic at 248 mg/kg, cadmium at 1.5 mg/kg, chromium at 4.5 mg/kg, cobalt at 8 
mg/kg, copper at 466 mg/kg, lead at 5,850 mg/kg, mercury at 24.3 mg/kg, silver at 9.5 mg/kg, 
and zinc at 526 mg/kg. PCBs were not detected. 

6.3 LOWER MUSICK MINE 

6.3.1 Adit 

A single adit was identified at the Lower Musick Mine during the site reconnaissance (Figure 3-2 
and Photo 10, Appendix A). The adit was used for exploration as described in Section 2.1.4 and 
not commercial production. At the time of the field work, the entrance to the adit was 
unobstructed and small stream with a flow rate of approximately 10 gpm was flowing from the 
adit. The stream flowed down slope towards Glenwood Creek before infiltrating below ground at 
a point approximately 250 feet from the creek. A single surface water sample was collected from 
the adit entrance (MS002). In addition, sufficient sediment was available to allow for collection 
of a sediment sample. Both samples were analyzed for T AL metals. The pH of the surface water 
was measured using a pH meter. 

As shown in Table 6-1, the only metals besides common earth crust elements detected in the 
surface water sample were manganese at 351 ug/L and zinc at 175 ug/L. Both concentrations are 
significantly above background. The measured pH in the surface water was 7 .58, a result not 
indicative of AMD. Results for the sediment sample are provided in Table 6-2. Of the 21 metals 
detected in the sample, nine were present at concentrations significantly elevated above 
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background. These nine metals consist of antimony at 25.9 mg/kg, arsenic at 184 mg/kg, 
cadmium at 3.4 mg/kg, cobalt at 16.6 mg/kg, lead at 70.9 mg/kg, mercury at 0.4 mg/kg, nickel at 
8.5 mg/kg, selenium at 8.5 mg/kg, and zinc at 3,610 mg/kg. 

6.3.2 Waste Rock Pile 

Waste rock at the mine site was cast down slope at the adit entrance (Photos 11 and 12, 
Appendix A). The pile covers a ground surface area of approximately 9,600 square feet and has 
an estimated average thickness of 8 feet. These dimensions correspond to an estimated volume of 
2,800 cubic yards. Eleven locations on the waste rock pile were screened for metals using an 
XRF spectrometer. The screened locations were limited to the upper one-third of the pile due to 
the steep slope on the remainder of the pile. A single soil sample was collected based on the 
screening (MS00I). The sample was analyzed for TAL metals. 

Sample results are provided in Table 6-3. A total of 21 metals were detected in the sample. Eight 
metals were detected at concentrations significantly above background including antimony at 
33.9 mg/kg, arsenic at 345 mg/kg, cadmium at 1.2 mg/kg, copper at 197 mg/kg, lead at 3,870 
mg/kg, mercury at 5.3 mg/kg, silver at 1.4 mg/kg, and zinc at 730 mg/kg. 
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Table 6-1-Results Summary for Source (Adit) Surface Water Samples 
Musick Mine PA/SI 

Lane County, Oregon 

Background 
Description Surface Water Adit Surface Water 
Weston Sta. Number BK002 MS002 MS004 
EPA Number ODEQ Level II 04424073 04424065 04424069 
CLP Numbers Screening MJ47X0 MJ47W2 MJ47W6 

Levels for Unnamed Upper Music 
Fresh Surface Tributary to Lower Music Mine Adit No. 

Location Water1
' 

2 Martin creek Mine Adit 1 

!Metals (ug/L) 

Aluminum 87 236 210 2290 
Antimony 1600 60.0 U 60.0 U 60.0 U 
Arsenic 150 10.0 U 10.0 U 24.3 
Barium 4 27.7 U 31.4 J 6.3 U 
Beryllium 5.3 5.0 U 5.0 U 0.26 U 
Cadmium 2.2 5.0 U 5.0 U 48.5 
Calcium 116000 9540 40300 13700 
Chromium 74 0.55 BJK 10.0 U 1.9 BJK 
Cobalt 23 50.0 U 50.0 U 8.4 BJK 
Copper 9 25.0 U 25.0 U 650 
Iron 1000 26.3 BJK 443 4230 
Lead 2.5 10.0 U 10.0 U 544 
Magnesium 82000 1940 BJK 6190 3460 BJK 
Manganese 120 1.5 U 351 674 
Mercury 0.77 0.20 U 0.20 U 0.20 U 
Nickel 52 40.0 U 40.0 U 6.3 BJK 
Potassium 53000 971 BJK 659 BJK 431 BJK 
Selenium 5 35.0 U 35.0 U 35.0 U 
Silver 0.12 10.0 U 10.0 U 10.0 U 
Sodium 680000 4970 BJK 4280 BJK 1690 BJK 
Thallium 40 25.0 U 25.0 U 25.0 U 
Vanadium 20 50.0 U 50.0 U 50.0 U 
Zinc 120 12.3 BJK 175 9010 

SOL= fiO 
jeH Field Measurements 
pH by Paper 

6.5-8.53 6.5 NM 4.5 
pH by Meter 6.9 7.58 3.2 
Notes: 
1 Aquatic species, provided in Table 1 of Oregon Department of Environmental Quality (ODEQ) document 
Guideance for Ecological Risk Assessment . 

2 Screening levels for contaminants that bioaccumulate are in the process of being 
reviewed by ODEQ and may be revised in the future . 

3 pH criteria for fresh water, Oregon Administrative Rules 340-41-0021 . 
Bold type indicates the sample concentration is above the SQL. 

I 

I 

Bold underlined type indicates a sample concentration that is significantly above background as defined in 
Section 5. 

BJ: The analyte was positively identified between the MDL and SQL. The associated numerical result is an 
estimate because the concentration is below the SQL. 

CLP: Contract Laboratory Program. 
K: Unknown bias. 
NM: Not measured. 
SQL: Sample Quantitation Limit. 
U: The analyte was analyzed but not detected. The associated numerical value is the SQL. 
ug/L: Micrograms per liter. 
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Table 6-2-Results Summary for Source (Adit) Sediment Samples 
Musick Mine PA/SI 

Lane County, Oregon 

Background 
Description Sediment Adit Sediment 
Weston Sta. Number BK002 MS002 
EPA Number 04424074 04424066 
CLP Numbers ODEQ Level II (M)J47X1 MJ47W3 

Screening Levels fo1 Unnamed 
Freshwater Tributary to Lower Music 

Location Sediment1• 
2 Martin creek Mine Adit 

!Metals (mg/kg) 

Aluminum NA 8350 7030 
Antimony 3 0.65 UJK 25.9 JL 
Arsenic 6 20.5 184 
Barium NA 140 261 
Beryllium NA 0 .65 JK 0.58 BJK 
Cadmium 0.6 0.19 U 3.4 
Calcium NA 1610 2040 
Chromium 37 4.2 0.93 BJK 
Cobalt NA 5.8 BJK 16.6 

SOL= 6.0 
Copper 36 7.3 15.6 
Iron NA 25900 29900 
Lead 35 9.4 JL 70.9 JL 
Magnesium NA 1640 JK 646 BJK 
Manganese 1100 824 16100 
Mercury 0.2 0.040 BJK 0.40 

SOL= 0 .1 2 
Nickel 18 2.8 BJK 8.5 

SOL= 4.8 
Potassium NA 833 802 BJK 
Selenium NA 0.90 U 8.5 
Silver 4.5 1.2 U 1.7 U 
Sodium NA 97.4 BJK 862 U 
Thallium NA 3.0 U 1.6 BJK 
Vanadium NA 20.9 5.9 BJK 
Zinc 123 40.0 3610 
Notes: 
1 Provided in Table 2 of Oregon Department of Environmental Quality (ODEQ) document 
Guideance for Ecological Risk Assessment. 
2 Screening levels for contaminants that bioaccumulate are in the process of being reviewed 
by ODEQ and may be revised in the future. 

Bold type indicates the sample concentration is above the SQL. 
Bold underlined type indicates a sample concentration that is significantly above 
background as defined in Section 5. 

BJ: The analyte was positively identified between the MDL and SQL. The associated 
numerical result is an estimate because the concentration is below the SQL. 

CLP: Contract Laboratory Program. 
J : The analyte was positively identified. The associated numerical result is an estimate. 
K: Unknown bias. 
L: Low bias. 
mg/kg: Milligrams per kilogram. 
NA: Not Available. 
SQL: Sample Quantitation Limit. 

I 

U: The analyte was analyzed for but not detected. The associated numerical value is the SQL. 
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SECTION7 

MIG RA TI ON/EXPOSURE PATHWAYS AND TARGETS 

Site streams located within the potential contaminant overland flow pathway were sampled to 
assess contaminant migration. Attribution samples from streams located downgradient of other 
mine areas were also sampled. Sampling activities and results for the target samples collected are 
described below. Also described are the physical settings and potential receptors for each of the 
exposure pathways. Target sampling locations are shown on Figures 3-1 through 3-3. 

7.1 GROUNDWATERMIGRATIONPATHWAY 

7.1.1 Physical Setting 

The Musick Mine site is located within the Umpqua National Forest along the Calapooya Divide 
within the Calapooya Mountains of Oregon. The main mine workings are located on the eastern 
and western slopes of the Bohemia Saddle between Bohemia Mountain and Fairview Peak. The 
Calapooya divide is rugged, with steep, narrow valleys, and peaks of 5,900 feet above msl. 
Bedrock Geology at the site consists of Miocene and Oligocene sedimentary and volcaniclastic 
rocks (PSU 2004, USGS 2000). Depth to groundwater near the site is unknown; no records of a 
groundwater study in the area were identified. Based on the thin surficial soil and subsurface 
geology in the area, Weston assumed a hydraulic conductivity of 10-5 centimeter per second for 
site aquifers. Mean annual precipitation in the site vicinity is 55.3 inches, recorded at the 
Disston, Oregon station, located approximately 12 miles northwest of the mine (WRCC 2003). 

7 .1.2 Targets 

According to the Oregon Water Resource Department, there are no groundwater wells located 
within then site's 4-mile TDL, presented in Figure 7-1 (OWRD 2003). Since no wells were 
identified, there is no groundwater population, groundwater within the TDL is not used for 
irrigation and livestock watering, and no wellhead protection areas are present. 

7.2 SURFACE WATER MIGRATION PATHWAY 

7.2.1 Physical Setting 

The Upper Musick Mine and Lower Musick Mine have separate surface water drainage 
pathways. The Upper Musick Mine is located on the eastern side of the Bohemia saddle and 
drains eastward into the headwaters of City Creek. There are two surface water flow pathways 
draining separate source areas at Upper Musick Mine and two PPEs are located on City Creek 
(Figure 3-1 ). The Lower Musick Mine is located on the western side of the Bohemia saddle and 
drains westward into Glenwood Creek. A single surface water overland flow pathway exists at 
the Lower Musick Mine that flows to a single PPE on Glenwood Creek (Figure 3-2). 
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The Musick Mine site is located within the boundaries of the Umpqua National Forest. Surface 
soil type in the vicinity of the Musick Mine has not been investigated or mapped by the Natural 
Resource Conservation Service or the USFS. Surface soils observed during the site visit 
consisted of a thin (less than 6 inches thick) layer of silty sand with gravel and occasional 
organic material overlying bedrock. The 2-year, 24-hour rainfall at the site vicinity is 4.67 inches 
recorded at the Disston, Oregon station, located approximately 12 miles northwest of the mine 
(WRCC 2003). The estimated upland drainage area for the site is approximately 40 acres on the 
east slope of the Bohemia saddle and 20 acres on the west slope. The mine is not located in a 
floodplain (FEMA 2003). 

The 15-mile TDL for Upper Musick Mine begins at the PPEs into City Creek (Figure 3-3). City 
Creek flows approximately 7 miles to the confluence with Steamboat Creek. The 15-mile TDL 
continues 8 miles along Steamboat Creek (Figure 7-2). The flow rate for City Creek has been 
recorded as 0.71 cubic feet per second (cfs) during September. Flow rates in the 2002 water year 
for Steamboat Creek have been reported to range from 28 cfs to 12,700 cfs with an annual mean 
of 664 cfs (USGS 2003). Based on the flow rates, City Creek is considered a minimal stream and 
the Steamboat Creek is considered a large stream to river. 

The 15-mile TDL for the Lower Musick Mine begins at the PPE into Glenwood Creek and 
extends approximately 1 ¼ miles west to the confluence with .Bohemia Creek. The 15-mile TDL 
continues approximately ½ mile along Bohemia Creek to its confluence with the Sharps Creek 
and an additional 13 ¼ miles along the Sharps Creek to the end of the 15 mile TDL (Figure 7-2). 
The flow rate for Glenwood Creek and Bohemia Creek are estimated to be less than 10 cfs. The 
flow rate for Sharps Creek is estimated to range between 100 cfs to 1,000 cfs. Based on their 
flow rates, Glenwood and Bohemia Creek are considered minimal streams and Sharps Creek is 
considered a moderate to large stream. 

7 .2.2 Pathway Samples and Analytical Results 

7.2.2.1 Upper Musick Mine 

City Creek was assessed for the presence of contaminants migrating from the mine site by the 
collection of one sediment sample at each of the two PPEs identified in the creek (ST003 and 
ST004). Photo 13 (Appendix A) shows City Creek at PPE 2. A third sediment sample (and co­
located surface water sample) was collected approximately 6 miles downstream at the confluence 
with Steamboat Creek to assess the possible distribution of contaminants (ST00l). Attribution 
surface water and sediment samples were collected from Steamboat Creek upstream of the 
confluence (ST002) and from a tributary stream draining the Champion mine area (ST006). A 
surf ace water and sediment sample (STOOS) were collected from Alpharetta Creek at the mine 
property boundary to assess potential impacts from unknown activities occurring in the eastern 
half of the mine site. No significant evidence of mine workings were observed in this area of the 
site during the PA/SI fieldwork. All surface water and sediment samples were analyzed for TAL 
metals. In addition, the sediment sample from PPE number 1 (ST003) was analyzed for PCBs to 
assess possible contaminant migration from the stamp mill area. All surf ace water samples were 
measured for pH. 
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Analytical results for surface water samples are presented in Table 7-1. Several common earth 
crust elements were detected in the samples. The only additional metals detected are manganese 
and zinc at low levels. No metals were detected at concentrations elevated above background. 
Measured pH levels ranged from 5.7 to 6.6. 

Analytical results for sediment samples are presented in Table 7-2. A total of 22 metals were 
detected in the samples. Metals detected at concentrations elevated above background consist of 
antimony at 5.1 to 12.4 mg/kg, arsenic at 90.8 mg/kg, cadmium at 0.66 to 3.9 mg/kg, cobalt at 
7.4 to 20.5 mg/kg, copper at 23.6 to 536 mg/kg, lead at 49.9 to 2,760 mg/kg, manganese at 2,730 
mg/kg, mercury at 0.26 to 1.7 mg/kg, nickel at 6.2 and 15.6 mg/kg, silver at 1.7 mg/kg, and zinc 
at 132 to 787 mg/kg. 

7.2.2.2 Lower Musick Mine 

Glenwood Creek was assessed for the presence of contaminants migrating from the mine site by 
the collection of surface water and sediment samples from the PPE (ST002) and from a location 
situated approximately 1/2 miles downstream of the PPE (ST00l; Photo 14, Appendix A). 
Attribution surface water and sediment samples (ST003) were collected from Glenwood Creek at 
a location upstream of the PPE. All surface water and sediment samples were analyzed for T AL 
metals. All surface water samples were measured for pH. 

Analytical results for surface water samples are presented in Table 7-3. Detected metals include 
several common earth crust elements, chromium, manganese, and zinc. No metals were detected 
at concentrations elevated above background. Measured pH ranged from 6.5 to 7.7. 

Analytical results for sediment samples are presented in Table 7-4. Of the 20 metals detected in 
the samples, metals detected at concentrations elevated above background consist of antimony at 
2.4 and 3.9 mg/kg, arsenic at 67.6 mg/kg, cadmium at 0.77 and 0.92 mg/kg, chromium at 15 
mg/kg, cobalt at 8.2 and 11.7 mg/kg, copper at 29 mg/kg, lead at 39.1 and 55.4 mg/kg, mercury 
at 0.13 to 0.99 mg/kg, nickel at 4.9 to 11.3 mg/kg, and zinc at 202 and 236 mg/kg. 

7 .2.3 Targets 

There are no surface water intakes located along the 15-mile TDL for the Upper or Lower 
Musick Mine (OWRD 2003). Since there are no intakes, neither surface water 15-mile TDL is 
currently used to irrigate commercial food crops, water commercial livestock, in commercial 
food preparation, or to supply a major designated water recreation area. Within the Upper 
Musick Mine TDL, City Creek and Steamboat Creek are closed to angling and not used for 
recreational or commercial fishing (ODFW 2004). Cutthroat trout and steelhead salmon utilize 
Steamboat Creek and City Creek for rearing and spawning habitat. Within the Lower Musick 
Mine TDL, Glenwood, Bohemia, and Sharps Creeks are open to angling but no fish catch data is 
available for these creeks. Resident cutthroat trout utilize Glenwood, Bohemia, and Sharps 
Creeks for rearing and spawning habitat. No threatened or endangered aquatic species have been 
identified within the 15-mile TDL for either mine site (ONHIC 2004). Wetland frontage along 
the Lower Musick Mine 15-mile TDL consists of approximately¼ mile of wetland frontage 
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along Sharps Creek (USFWS 1995, 1993a-f). Wetland frontage along the Upper Musick Mine 
15-mile TDL consists of approximately 1 mile of wetland frontage along Steamboat Creek. 

7.3 SOIL EXPOSURE PATHWAY 

7.3.1 Physical Setting 

As previously described in Section 7.2.1 , surface soils in the potential source areas generally 
consist of silty sand with gravel. The majority of source area soils are unvegetated and directly 
accessible to terrestrial receptors. Site access is restricted but occasional trespassing by 
recreational users occurs. 

7.3.2 Targets 

There are no residences or workers known to be located on the Musick Mine site or within 200 
feet of potential sources of contamination. No schools or daycare facilities are located on the 
Mine site. There is no recorded resident population within 1 mile of the site (EPA 2003b). Both 
mine areas are located in designated critical habitat for the federal- and state- listed threatened 
species the northern spotted owl (Strix occidentalis caurina, ONHIC 2004). No commercial 
agriculture, commercial livestock production or grazing occur onsite. 

7.4 AIRMIGRATIONPATHWAY 

7 .4.1 Physical Setting 

No known releases to air have occurred at the site. Potential releases could occur by particulate 
migration if the uncontained source area soils are transported during windy periods. 

7 .4.2 Targets 

There is no documented residential population within the pathway's 4-mile TDL. Based on 
National Wetland Inventory maps, Weston estimates that approximately 19 acres of wetlands 
occurs within the pathway's 4-mile TDL (USFWS 1995, 1993a-f). Table 7-5 summarizes the 
wetland acreage distribution. Two sensitive environments are present within the 4-mile TDL 
(ONHIC 2004) as described below. 

• The American peregrine falcon (Falco peregrinus anatum), a state-listed endangered 
species, has been observed within the 4-mile TDL. 

• The presence of the northern spotted owl (Strix occidentalis caurina), a federal-and state­
listed threatened species, has been documented within the 4-mile TDL. In addition, lands 
within the 4-mile TDL have been designated critical habitat for the species (USFS 2004). 

No commercial agriculture was identified withinl/2 mile of the site. The site is located within the 
Umpqua National forest, a designated recreation area that is also used for silviculture. 
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Description 
Weston Sta. Number 
EPA Number 
CLP Numbers 

Location 

!Metals (uu/L) 

~luminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
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Table 7-1-Results Summary for Upper Music Mine Stream Surface Water Samples 
Musick Mine PA/SI 

Lane County, Oregon 

Background 
Surface 
Water Upper Musick Mine Stream Surface Water 
BK002 ST001 ST002 ST003 ST004 STOOS 

04424073 04424054 04424056 NA NA 04424070 

ODEQ Level II MJ47X0 MJ47T1 MJ47T3 NA NA MJ47W7 

Screening City Ck. and Alpharetta 
Levels for Unnamed Steamboat Steamboat PPE to City PPE to City Ck. at 

Fresh Surface Tributary to Ck. Ck. Ck. From Ck. From Property 
Water1

' 
2 Martin Creek Confluence Attribution Adit No. 1 Adit No. 2 Boundary 

87 236 243 U 255 - - 207 U 
1600 60.0 U 60.0 U 60 .0 U - - 60.0 U 
150 10.0 U 10.0 U 10.0 U - - 10.0 U 
4 27.7 U 6.7 U 6.4 U - - 11 .2 U 

5.3 5.0 U 5.0 U 5.0 U - - 5.0 U 
2.2 5.0 U 5.0 U 5.0 U - - 5.0 U 

116000 9540 6000 12000 - - 2940 BJK 
74 0.55 BJK 10.0 U 10.0 U - - 10.0 U 
23 50.0 U 50.0 U 50.0 U - - 50.0 U 
9 25.0 U 25.0 U 25.0 U - - 25.0 U 

1000 26.3 BJK 100 U 100 U - - 100 U 
2.5 10.0 U 10.0 U 10.0 U - - 10.0 U 

82000 1940 BJK 1130 BJK 2210 BJK - - 414 BJK 
120 1.5 U 15.0 U 8.5 BJK - - 15.0 U 
0.77 0.20 U 0.20 U 0.20 U - - 0.20 U 
52 40.0 U 40.0 U 40 .0 U - - 40 .0 U 

53000 971 BJK 540 BJK 629 BJK - - 253 BJK 

5 35.0 U 35.0 U 35.0 U - - 35 .0 U 
0.12 10.0 U 10.0 U 10.0 U - - 10.0 U 

680000 4970 BJK 3330 BJK 4820 BJK - - 1690 BJK 
40 25.0 U 25.0 U 25.0 U - - 25.0 U 
20 50.0 U 50.0 U 50.0 U - - 50.0 U 
120 12.3 BJK 4.1 U 5.2 U - - 5.9 U 

1 of 2 

STOOS 
04424075 
MJ47X2 

Champion 
Mine 

Attribution 

I 
246 

60.0 U 
10.0 U 
13.4 U 
5.0 U 
5.0 U 

2890 BJK 
10.0 U 
50.0 U 

3.5 U 
100 U 

10.0 U 
498 BJK 

15.0 U 
0.20 U 
40.0 U 
382 BJK 

35.0 U 
10.0 U 

2380 BJK 
25.0 U 
50.0 U 
5.4 BJK 
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Description 
Weston Sta. Number 
EPA Number 
CLP Numbers 

Table 7-1-Results Summary for Upper Music Mine Stream Surface Water Samples 
Musick Mine PA/SI 

Lane County, Oregon 

Background 
Surface 
Water Upper Musick Mine Stream Surface Water 
BK002 ST001 ST002 ST003 ST004 STOOS 

04424073 04424054 04424056 NA NA 04424070 

ODEQ Level II MJ47X0 MJ47T1 MJ47T3 NA NA MJ47W7 

Screening City Ck. and Alpharetta 
Levels for Unnamed Steamboat Steamboat PPE to City PPE to City Ck. at 

Fresh Surface Tributary to Ck. Ck. Ck. From Ck. From Property 

STOOS 
04424075 
MJ47X2 

Champion 
Mine 

Location Water1
'
2 Martin Creek Confluence Attribution Adit No. 1 Adit No. 2 Boundary Attribution 

leH Field Measurements 
pH by Paper 

6.5-8.53 6.5 NM NM 5.3 5.5 5.5 
pH by Meter 6.9 6.6 6.6 5.7 6.0 5.9 
Notes: 
1 Aquatic species, provided in Table 1 of Oregon Department of Environmental Quality (ODEQ) document Guideance for Ecological Risk Assessment . 
2 Screening levels for contaminants that bioaccumulate are in the process of being reviewed by ODEQ and may be revised in the future. 
3 pH criteria for fresh water, Oregon Administrative Rules 340-41-0021 . 
- Analysis not conducted . 

Bold type indicates the sample concentration is above the SQL. 

6.5 
6.34 

BJ : The analyte was positively identified between the MDL and SQL. The associated numerical result is an estimate because the concentration is below the SQL. 

CLP: Contract Laboratory Program. 
K: Unknown bias. 
NM: Not measured. 

SOL: Sample Quanlitalion Limit. 
U: The analyte was analyzed for but not detected . The associated numerical value is the SOL. 
ug/L: Micrograms per liter. 
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Description 
Weston Sta. Number 
EPA Number 
CLP Numbers 

Location 

!Metals (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
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Table 7-2-Results Summary for Upper Musick Mine Sediment Samples 
Musick Mine PA/SI 

Lane County, Oregon 

Background 
Sediment Upper Musick Mine Sediment 

BK002 ST001 ST002 ST003 ST004 
04424074 04424055 04424057 04424067 04424068 

ODEQ Level (M)J47X1 MJ47T2 MJ47T4 (M)J47W4 (M)J47W5 

II Screening City Ck. and 
Levels for Unnamed Steamboat Steamboat PPE to City PPE to City 

Freshwater Tributary to Ck. Ck. Ck. From Adit Ck. From Adit 
Sediment1

• 
2 Martin Creek Confluence Attribution No.1 No. 2 

NA 8350 13700 16100 8970 7150 
3 0.65 UJK 0.99 UJK 9.1 UJK 5.1 BJK 8.5 JL 
6 20.5 7.9 9.1 51.8 77.2 

NA 140 131 131 30.8 21 .1 BJK 
NA 0.65 JK 0.29 BJK 0.39 BJK 0.49 BJK 0.39.BJK 
0.6 0.19 UJ 1.1 0.66 BJK 3.8 3.9 
NA 1610 3360 5480 609 BJK 491 BJK 
37 4.2 6.1 10.6 3.8 4.0 
NA 5.8 BJK 12.8 14.8 20.5 9.9 

SQL= 6.0 

36 7.3 19.7 23.6 536 445 
NA 25900 24900 28400 20300 22600 
35 9.4 JL 49.9 JL 11.8 JL 2760 JL 1640 JL 
NA 1640 JK 5350 JK 6070 JK 2620 JK 2160 JK 

1100 824 802 672 2730 1020 
0.2 0.040 BJK 1.7 0.020 BJK 1.3 0.62 

SQL= 0.12 

18 2.8 BJK 4.3 BJK 15.6 3.8 BJK 2.7 BJK 
SQL= 4.8 

NA 833 624 707 BJK 481 BJK 437 BJK 
NA 0.90 U 3.9 U 5.3 U 1.3 U 1.5 U 
4.5 1.2 U 1.1 U 1.5 U 0.27 BJK 0.57 BJK 
NA 97.4 BJK 110 BJK 406 BJK 644 U 617 U 
NA 3.0 U 2.8 U 3.8 U 3.2 U 1.5 BJK 
NA 20.9 34.5 48.8 21 .4 17.2 
123 40.0 222 132 787 709 

1 of 2 

STOOS ST006 
04424071 04424076 
MJ47W8 MJ47X3 

Alpharetta 
Ck. at Evening Star 

Property Mine 
Boundary Attribution 

I 
9600 13200 

3.8 BJK 12.4 JL 
47.9 90.8 
70.5 81.2 
0.38 BJK 0.56 JK 
0.82 3.2 
1100 1270 

6.4 12.1 
7.4 13.3 

15.7 206 
23000 25600 

150 JL 590 JL 
3430 JK 5090 JK 
930 740 
0.26 1.4 

5.0 BJK 6.2 

563 BJK 456 BJK 
0.83 U 1.5 U 

1.4 U 1.7 
64 .6 BJK 557 U 

1.6 BJK 2.8 U 
18.9 32.1 
234 538 
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Description 
Weston Sta. Number 
EPA Number 
CLP Numbers 

Table 7-2-Results Summary for Upper Musick Mine Sediment Samples 
Musick Mine PA/SI 

Lane County, Oregon 

Background 
Sediment Upper Musick Mine Sediment 

' BK002 ST001 ST002 ST003 ST004 
04424074 04424055 04424057 04424067 04424068 

ODEQ Level (M)J47X1 MJ47T2 MJ47T4 (M)J47W4 (M)J47W5 

II Screening City Ck. and 

STOOS ST006 
04424071 04424076 
MJ47W8 MJ47X3 

Alpharetta 
Levels for Unnamed Steamboat Steamboat PPE to City PPE to City Ck. at Evening Star 

Freshwater Tributary to Ck. Ck. Ck. From Adit Ck. From Adit Property Mine 
Location Sediment1

' 
2 Martin Creek Confluence Attribution No.1 No. 2 Boundary Attribution 

IPCBs (mrz!kg_l 
~II Anal:t:tes I I ND I - I - I ND I - I 
Notes: 
1 Provided in Table 2 of Oregon Department of Environmental Quality (ODEQ) document Guideance for Ecological Risk Assessment. 
2 Screening levels for contaminants that bioaccumulate are in the process of being reviewed by ODEQ and may be revised in the future. 
- Not analyzed. 

Bold type indicates the sample concentration is above the SOL. 

Bold underlined type indicates a sample concentration that is significantly above background as defined in Section 5. 

- I 

BJ : The analyte was positively identified between the MDL and SOL. The associated numerical result is an estimate because the concentration is below the 
SOL. 

CLP: Contract Laboratory Program. 
J : The analyte was positively identified. The associated numerical result is an estimate. 

K: Unknown bias. 
L: Low bias. 

mg/kg: Milligrams per kilogram. 
NA: Not Available. 
PCBs: Polychlorinated biphenyls. 
SOL: Sample Quantitation Limit. 
U: The analyte was analyzed for but not detected. The associated numerical value is the SOL. 
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Table 7-3-Results Summary for Lower Music Mine Stream Surface Water Samples 
Musick Mine PA/SI 

Lane County, Oregon 

Background 
Surface 

Description Water Lower Music Mine Stream Surface Water 
Weston Sta. Number BK002 ST001 ST002 ST003 
EPA Number 04424073 04424058 04424061 04424063 
CLP Numbers ODEQ Level II MJ47X0 MJ47T5 MJ47T8 MJ47W0 

Screening Unnamed 
Levels for Fresh Tributary to Glenwood Ck. Wildhog Mine 

Location Surface Water1
'

2 Martin creek Glenwood Ck. PPE Attribution 

!Metals (ug/L) 

Aluminum 87 236 224 220 273 
Antimony 1600 60.0 U 60.0 U 60.0 U 60.0 U 
Arsenic 150 10.0 U 10.0 U 10.0 U 10.0 U 
Barium 4 27.7 U 11 .9 U 13.3 U 14.6 U 
Beryllium 5.3 5.0 U 5.0 U 5.0 U 5.0 U 
Cadmium 2.2 5.0 U 0.26 U 5.0 U 5.0 U 
Calcium 116000 9540 15400 17700 19300 
Chromium 74 0.55 BJK 10.0 U 0.50 BJK 10.0 U 
Cobalt 23 50.0 U 50.0 U 50.0 U 50.0 U 
Copper 9 25.0 U 25.0 U 25.0 U 25.0 U 
Iron 1000 26.3 BJK 100 U 100 U 60.6 BJK 
Lead 2.5 10.0 U 10.0 U 10.0 U 10.0 U 
Magnesium 82000 1940 BJK 2340 BJK 2370 BJK 2450 BJK 
Manganese 120 1.5 U 1.3 BJK 1.8 J 9.1 BJK 
Mercury 0.77 0.20 U 0.20 U 0.20 U 0.20 U 
Nickel 52 40 .0 U 40.0 U 40.0 U 40.0 U 
Potassium 53000 971 BJK 509 BJK 535 BJK 622 BJK 
Selenium 5 35.0 U 35.0 U 35.0 U 35.0 U 
Silver 0.12 10.0 U 10.0 U 10.0 U 10.0 U 
Sodium 680000 4970 BJK 3170 BJK 3330 BJK 3350 BJK 
Thallium 40 25.0 U 25.0 U 25.0 U 25.0 U 
Vanadium 20 50.0 U 50.0 U 50.0 U 50.0 U 
Zinc 120 12.3 BJK 6.1 BJK 6.6 BJK 7.7 BJK 
jeH Field Measurements 
pH by Paper 

6.5-8.53 6.5 NM 6.5 NM 
pH by Meter 6.9 6.5 7.6 7.7 

Notes: 
1 Aquatic species, provided in Table 1 of Oregon Department of Environmental Quality (ODEQ) document Guideance 
for Ecological Risk Assessment . 
2 Screening levels for contaminants that bioaccumulate are in the process of being reviewed by ODEQ and may be 
revised in the future. 
3 pH criteria for fresh water, Oregon Administrative Rules 340-41-0021 . 

Bold type indicates the sample concentration is above the SQL. 

BJ: The analyte was positively identified between the MDL and SQL. The associated numerical result is an estimate 
because the concentration is below the SQL. 

CLP: Contract Laboratory Program. 

K: Unknown bias. 

NM: Not measured. 

SQL: Sample Quantitation Limit. 

U: The analyte was analyzed for but not detected. The associated numerical value is the SQL. 

ug/L: Micrograms per liter. 
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Table 7-4-Results Summary for Lower Musick Mine Stream Sediment Samples 
Musick Mine PA/SI 

Lane County, Oregon 

Background 
Description Sediment Lower Music Mine Sediment 
Weston Sta. Number BK002 ST001 ST002 ST003 
EPA Number 04424074 04424059 04424062 04424064 
CLP Numbers ODEQ Level (M)J47X1 MJ47T6 MJ47T9 MJ47W1 

II Screening 
Levels for Unnamed Glenwood Ck. 

Freshwater Tributary to Downstream PPE to Wildhog Mine 
Location Sediment 1' 

2 Martin creek Location Glenwood Ck. Attribution 

!Metals (mg/kg) 

Aluminum NA 8350 10500 8810 12100 
Antimony 3 0.65 UJK 0.63 UJK 2.4 BJK 3.9 BJK 
Arsenic 6 20.5 11.7 33.0 67.6 
Barium NA 140 44.2 54.6 60.1 
Beryllium NA 0.65 JK 0.34 BJK 0.56 BJK 0.52 BJK 
Cadmium 0.6 0.19 UJ 0.48 U 0.92 0.77 
Calcium NA 1610 1140 1070 1260 
Chromium 37 4.2 5.6 6.0 15.0 
Cobalt NA 5.8 BJK 5.7 8.2 11.7 

SQL= 6.0 
Copper 36 7.3 9.8 13.9 29.0 
Iron NA 25900 20500 22600 29800 
Lead 35 9.4 JL 16.3 JL 39.1 JL 55.4 JL 
Magnesium NA 1640 JK 3410 JK 2560 JK 5510 JK 
Manganese 1100 824 598 807 921 
Mercury 0.2 0.040 BJK 0.13 0.99 0.25 

SQL= 0.12 
Nickel 18 2.8 BJK 4.9 6.0 11.3 

SQL= 4.8 
Potassium NA 833 467 BJK 658 BJK 658 BJK 
Selenium NA 0.90 U 0.52 U 5.1 U 1.1 U 
Silver 4.5 1.2 U 1.1 U 1.5 U 1.5 U 
Sodium NA 97.4 BJK 82.2 BJK 52.5 BJK 63.8 BJK 
Thallium NA 3.0 U 2.8 U 3.7 U 3.7 U 
Vanadium NA 20.9 19.9 18.4 35.5 
Zinc 123 40.0 111 202 236 

Notes: 
1 Provided in Table 2 of Oregon Department of Environmental Quality (ODEQ) document Guideance for 
Ecological Risk Assessment . 
2 Screening levels for contaminants that bioaccumulate are in the process of being reviewed by ODEQ and may 
be revised in the future. 
Bold type indicates the sample concentration is above the SOL. 

Bold underlined type indicates a sample concentration that is significantly above background as defined in 
Section 5. 

BJ: The analyte was positively identified between the MDL and SOL. The associated numerical result is an 
estimate because the concentration is below the SQL. 

CLP: Contract Laboratory Program. 
J: The analyte was positively identified. The associated numerical result is an estimate. 

K: Unknown bias. 
L: Low bias. 
mg/kg: Milligrams per kilogram. 
NA: Not Available. 
PCBs: Polychlorinated biphenyls. 
SQL: Sample Quantitation Limit. 
U: The analyte was analyzed for but not detected. The associated numerical value is the SOL. 
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SECTIONS 

SUMMARY AND CONCLUSIONS 

The Musick Mine is a former gold mine that was commercially active between 1891 and 1931. 
Silver, lead, and zinc ore were reportedly mined in addition to gold. The mine is located in the 
Bohemia mining district within the Umpqua National Forest in southwestern Oregon. Major 
features remaining at the mine site consist of several adits, large associated waste rock piles, and 
a relatively smaller tailings pile. All mine processing equipment used historically, including a 
former stamp mill, gravity concentrator, and ore bin, has been removed from the site. The site 
straddles Bohemia saddle, a drainage divide. Mine features located on the eastern side of the 
saddle (Upper Musick Mine) are drained by City Creek, the headwaters of which originate on the 
mine site. Mine features located on the western side of the saddle (Lower Musick Mine) are 
drained by Glenwood Creek. The headwaters of Glenwood Creek originate a short distance 
upstream of the mine property. 

The PA/SI focused on investigating potential source areas at the mine for the presence of COCs 
and associated surface water drainages for possible impacts from migrating contaminants. Major 
potential sources such as waste rock and tailings piles were sampled and analyzed for the COCs 
identified for the site. Streams draining the sites were also sampled and analyzed for COCs in 
sediment and surface water. The potential COCs consist of heavy metals and PCBs associated 
with the potential use of electrical equipment at the former 22-ton concentrator mill. All surface 
waters were also measured for pH as an assessment for AMD. 

The source soil, surface water, and sediment samples analyzed contained up to 12 metals at 
concentrations significantly above background including: lead, cadmium, and mercury, among 
others (Tables 6-1 through 6-3). Metals concentrations detected in source soils were markedly 
higher at the Upper Musick Mine compared to Lower Musick Mine. PCBs were not detected in 
any of the samples collected. 

The results of pH measurements indicate that AMD is present in adit surface water at the Upper 
Music Mine and that pH in the headwaters of City Creek may be lowered as a result. At the 
Upper Musick Mine adit number 1, a pH of 3.2 was measured in the surface water flowing from 
the adit. This value indicates the presence of AMD. For comparison, the pH in the background 
stream was 6.9. Stream pH values at PPEs 1 and 2 in City Creek were 5.7 and 6.0 respectively. 
These values indicate that AMD may be lowering pH in City Creek near the mine. Note that pH 
in City Creek at the confluence with Steamboat Creek, approximately 6 miles downstream of the 
mine, was 6.6, a value similar to the background measurement. At the Lower Musick Mine adit, 
the pH of the surface water was 7.58, a result not indicative of AMD. Measurements for pH in 
Glenwood creek ranged from 6.5 to 7.7. 

A total of nine stream surface water samples were collected. No metals were detected at elevated 
concentrations in the surface water samples. 
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In the sediment samples collected from the streams draining the mine site, the same metals found 
in site sources were generally found, only at lesser concentrations. In City Creek and Alpharetta 
Creek sediments, eight metals were detected at concentrations elevated above background at one 
or more locations. These eight metals consist of antimony, cadmium, cobalt, copper, lead, 
manganese, mercury, and zinc. Of these metals, all are attributable to sources at Upper Musick 
Mine with the exception of manganese. Attribution samples were collected to assess potential 
impacts to City Creek and Steamboat Creek from off-site mines. Attribution sediment samples 
contained several of the same metals (at elevated concentrations) found at elevated 
concentrations in City Creek and Alpharetta Creek. However, since these metals are present in 
the Upper Musick Mine sources at significant concentrations, they -are at least partially 
attributable to site sources and were not removed from consideration as COCs. 

In the Glenwood Creek PPE and downstream location sediments, seven metals were detected at 
concentrations elevated above background including: antimony, cadmium, cobalt, lead, mercury, 
nickel, and zinc. All seven metals are attributable to sources at Lower Musick Mine. All seven 
metals were also detected at elevated concentrations in the upstream attribution sample in 
Glenwood Creek. However, similar to the Upper Musick Mine, the metals are at least partially 
attributable to Lower Musick Mine sources and were not removed from consideration as COCs. 

For reference, sample analytical results were compared to screening concentrations in the results 
summary tables. Screening concentrations consist of EPA Region 9 PRGs, ODEQ soil cleanup 
levels, ODEQ Level II screening levels for soil, fresh surface water, and freshwater sediments, 
and ODEQ pH criteria for fresh water. In the source soil samples collected, screening 
concentrations were exceeded for arsenic, lead, and mercury. In the City Creek and Alpharetta 
Creek sediment samples, screening concentrations were exceeded for antimony, cadmium, 
copper, lead, manganese, mercury, and zinc. In City Creek and Alpharetta Creek surface water 
samples, no screening concentrations were exceeded for metals. The pH criteria (minimum 6.5) 
was exceeded at the two City Creek PPEs and in Alpharetta Creek. In the Glenwood Creek 
sediment samples, criteria were exceeded for antimony, cadmium, lead, mercury, and zinc. In 
Glenwood Creek surface water samples, no screening criteria were exceeded for metals or pH. 

The primary potential human receptors at the mine sites are occasional trespassing recreational 
users and recreating site owners. No groundwater wells were located within the 4-mile TDL so 
no drinking water exposure pathway was identified. Ecological receptors within the environment 
of the drainage streams and surface soils at the source areas could potentially be impacted, which 
could provide a secondary impact to humans through the food chain. A limited sport fishery 
exists in the Glenwood Creek/Sharps Creek drainage within the 15-mile TDL. This fishery 
provides a potential pathway for contaminants through the consumption of fish. 

Federal or state listed endangered or threatened species identified as possessing known habitat 
within the air migration pathway's 4-mile TDL include the American peregrine falcon (Falco 
peregrinus anatum), a state-listed endangered species, and the northern spotted owl (Strix 
occidentalis caurina), a federal-and state-listed threatened species. In addition, lands within the 
4-mile TDL have been designated critical habitat for the spotted owl. No known habitat for 
federal or state threatened or endangered species exists within the surface water or soil exposure 
pathways. 
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PHOTO LOG 



View of Upper Musick Mine adit No. 1. 
photo 1 

photo 2 

View of Upper Musick Mine adit No. 2. 
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photo 3 

photo 4 
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View of Upper Musick Mine. Former location of gravity concentrator 
(center left) and tailings pile (center right) , facing east. 

View of sample collection at Upper Musick Mine tailings pile. 

Photolog 

Photolog 
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photo 5 

photo 6 

View of Upper Musick Mine waste rock pile 
No. 1, facing southwest. 

View of Upper Musick Mine waste rock pile No. 1. View from adit No. 1, 
facing east. Champion Mine visible in background. 
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photo 7 

photo 8 
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View of Upper Musick Mine waste rock pile No. 2. View from adit No. 2, 
facing east. 

View of Upper Musick Mine waste rock pile No. 2. Sample collection , 
facing northeast. 

Photolog 

Photolog 
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photo 9 

photo 10 

View of Upper Musick Mine stamp mill foundation . Structure to rear is 
former oil storage tank, facing west. 

View of Lower Musick Mine adit, facing east. 
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photo 11 

photo 12 
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View of Lower Musick Mine waste rock pile. View standing on the pile, 
facing north. 

View of Lower Musick Mine waste rock pile. View from road on opposite 
side of valley, facing southeast. 

Photolog 
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photo 13 

photo 14 
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View of Upper Musick Mine. City Creek at 
PPE No. 2, facing west. 

View of Lower Musick Mine. Glenwood 
Creek at downstream sample location 
ST001 , facing northeast. 

Photolog 
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SAMPLE PLAN ALTERATION FORM 

Project name and number: Musick Mine PNSI (TDD 03-11-0003-B) 
Material to be sampled: Sediment and surface water 

Measurement parameter: --=T-=-AL=..:.;m:..::e=t=ac:..::ls'---------------------­

Planned approach and/or field sampling/laboratory analysis procedures: 
Collection of surface water and sediment samples on Glenwood Creek just above confluence with 
Bohemia Creek. Collection of attribution surface water and sediment samples in Bohemia Creek just 
upstream of confluence. 

Variance from field/analytical procedures or sampling approach: 
Planned sampling locations were not accessible due to very steep terrain. Glenwood creek sampling 
location was moved approximately 1/2 mile upstream to more accessible location. Bohemia Creek 
attribution samples were not collected. 

Reason for variance: 
See above. 

Special equipment, materials, or personnel required: 
NA 

Initiators name: David Dinkuhn 

Project approval: ~ -~ 

QA Officer/review:: . '7c5c~ 

Date: 2/ 14/05 

Date: 2/2 I fe s-· 
I I 

Date: 2- (L 2,.( Q_f..__ 

C:\DOCUMENTS AND SETTINGS\DINKUHND\MY DOCUMENTS\SAMPLE PLAN ALTERATION FORM.DOC 



05 -0041.doc 

APPENDIX C 

FIELD SAMPLING FORMS 



SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Project Number: : 1J · 00 I. 'CO~. O\ [' 7 OQ Sampling Personnel:._._--"'-'~L..L>0~ - --.........,'+-1~,_._-

te: De± II JO 4:: . W eather: ~ , '5:<J.P £ 
Location Description:_B.~\10),\.V\t! ~ \ 
Uncorrected GPS Coordinates: :13· 3:4' Do :-[-3 /22} 43, 41.b~ 
Corrected GPS Coordinates:------ -------- -------.-- --- --- -

GPS Fi le Name: ft.IO I Q,O J A/ Sampling Method: bQ:)\J\ ~ . ~ 
WESTON Sample No~M- ~~- W-ool· 0000 Water Depth to Sediment:. __ N:.....=:..A_.___ ____ _ 

EPA Sample No.: Q11-Q-:1o'30 /~1"4:TS]: . Photograph: ro ll :] _._~_,_f _ _ exposure: _,J __ 

Analyses: 1Pd,t l'f\t-li,k f fUb 
I 

Penetration Sample Material Physical Description 
Grab II Time Depth [Grain Size(% gravel/sancVsilVclay), Color, Odor, Slag, Organics, Debris, Etc.) . 

l9Jlo 
~cl wrw ~ ~ ~,. <t'A~]~o,. ~dv/20/,s,\.t+ 

\ o-4'r 
Sa~ot~l~ 

-.. 

Noles: ~ c~ltt:kL-off ruJL(t\ t.Dtl<- tpµv:, ~ ~r{Ler, loa.f'f6)t; 

~ -51{\ryM, l5)v ~' Ml;th&\ll YVU::-

Sample(s s ;gnatu,e,c;;J~L 

ll:\Projc.: t,,\El'A STA KT 10\1{.:~oull·cs\ F,dJ Fo11n~\S u1fac·c Soil S.:J i111cnl l'ldJ Sampling Rcn ,1.J Foun .J ,><: 

(!) 



~ ¼:'h_~ ~~ ~ . SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Project Number: i1..b44.oo\. '002. 0153.o-o Sampling Personne1:h.:_~b'.'4S.' D· Dit\~ L . 
Date: Oct tz, 0~ Weather: S}{il\M.Ut---=-~O_s _ _ _ ___ _ 

..L. . \ ,, \ , --'-'-~ 
Location Description: lf\\( ~~ lil 
Uncorrected GPS Coordinates: 't3' 3+' :45. 5<o" l 22 · 21\ ' o"t .ot 3: n 
Corrected GPS Coordinates: ________________ _________ _ 

GPS File Name: ~l t) \ 1.'17 A / 
WESTON Sample No: tJJt\.M • 51; · MSU)I • 0000 
EPA Sample No.: o41{2..j<)5( / IAJ4J.$'rJ 

1 
Analyses: :(AL- ~-:\:o.\s 

Penetration 

Sampling Method: ~O'N \ 4. ~Dfrv-: 
Water Depth to Sediment: _ ___,._N_A..__,_' ____ _ 

Photograph: roll: P\l-1 exposure: 

Sample Material Physical Description 
Grab# Time Depth [Grain Size (% g_ravel/sand/sil~clav}. Color, Odor, Slag, Organics, Debris, Etc.) 

o-1,•' 
lo·/· "fr\J~/ So,. n-u.,~~ ~ /4,o1.s;.'tr, '<d. ~ 

I 1s10 u\n, ""'~ '\c;\,, l"O ~l,-. ~tl..\QJ:~ 

Notes: lou¾i O'fv 0 ftE SCX0Z.Mtt) ~'L I ris-\truc; '',\>(\a: ]ocdi ffi,. 
- d-OS<Aa:Yv V\(l~ ~ iw.. \)\\L ~i \\ 

SampleCs Signalure: . {?...-8,./.µ-.~ 

ll:\Pro.>jccb\El'A START 10\Rcso.>urccs\FiclJ Form,\Surfacc Soil ScJimcnl held Sampling lln:0111 Funn Jo,: 

{j 



SURFACE SOIUSEOIMENT FIELD SAMPLING RECORD 

Project Number: j2.b1f. 00 r. 002 . Ol S 3. 00 Sampling Personnel: h, • ~'<WS I>: b\ I'\~ 
'le: {:)e,+ \2.,Q4. Weather:~~'------t----'4_ O=S ______ _ 

Location Description: Wdx\J tnt\l. p\ ~-~ \ 
c1_'2 • ~ ~1: I~!: ,v\0.lf \...,-, • 'za I ,..., • f~o'' Uncorrected GPS Coordinates: __ ..=:I~Q.'----"-.::2. ........... I~ . ..r2~- --1 ...... ll-~-•.£A.,;~~-Ll-..~~~~ lel~ --------

Corrected GPS Coordinates: ________________________ _ 

GPS File Name: ~ \o· 2'2.1°2, \/ Sampling Method: _ ___.\pawL.=.._-'---'\_4....._: _.~~•,....,.....'-L->"-----­
Water Depth to Sediment: __ ~N~-----WESTON Sample No:\Af-\M. SS• ~ · OCtQ 

EPA Sample No.: ~:4os2../ MJ43-S~ 
I 

Photograph: roll : D\l\ exposure: :4 
Analyses: :rA~ ~-\-t.\~ 

Penetration Sample Material Physical Description 
Grab# Time Depth [Grain Size(% gravel/sand/sill/clay), Color, Odor, Slag, Organics, Debris, Etc.) 

I~ 4-Si'· "t°'"~{ 1~r- ~~/ ro·r. ~ \t, vd· ~ iv\ ~(O\, 
I ~~s o-cp ~, no ~,.xttt~ 

Sample(s Signalwe: ~,(,u ~ L 

IJ :\J'J ojcclS\EPA START Hl\Resources\Fichl Fonm\Surfacc Soi l S,·dimcnt f'idd Sampling R~cortl Form doc 



SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Project Number: \2.VJ4A, 00 \ • {)Q'2 .b\ 53. 00 Sampling Personnel: h -~0\2.~, D • l)\ h.'t..u.h&v 
Date: ()e,t l2 0 Weather:._~-=-· -'--"'--'--\--~~ s~------

Location Description: VY~\t ~ QC,~ ~\ \2, ~2... 
~'.2• ".LA • A.\ o...., " 1,.,., • "7ul • 1 l. c:--a,, Uncorrected GPS Coordinates: _ 77.a....,:__,,-z:r~_-r--'...!...•-'-u,...:.L=--.___;_-== L.£.,c;_._1.!~__,t...:..._.~~.Il.'------------

Corrected GPS Coordinates: _____ ________ __________ _ 

GPS File Name: R,\Q\22.ZC, v 
WESTON Sample No: \,U\\tl\.(~·tASOo;-000O 
EPA Sample No.: Q<f4QAQ53 /~4t'f0 
Analyses: ,AJ, ~t,.Q.. ~ 

1 

Penetration 

Sampling Method: ~G'W\ ~ ~ 
Water Depth to Sediment: _ __,_N:....::c/\....1-_--,-:-__ _ 
Photograph: roll : ~ I exposure: ~ 5

1
& 

Sample Material Physical Description 
Grab# Time Depth [Grain Size (% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.) 

5 5oJ. ~v~/-401. ~/10"(.CA\\-, '<fA,~~ 
I \p1o o-41' 

\ V\ (.,t>\Ov 

Notes:~ colleL-k! ca.. $iAOOk\i~ \OCC(..tiOn ,IJ- \'2- I it'v AAA,(~ 
~ CU\1R}. o£ 1WO f-lt\tS 

Sample(s s;gnaluce r;;J-8\-l.~d,,_..J._ 
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~ SURFACE WATER FIELD SAMPLING RECORD 

Sampling Personnel: . Ol,,,\,\-'.W) ' D. D \ l\'?UiWv 
Project Number: \2.lc,j.,{.00\ · cc:z · Cl s~ Du 
Weather:. _ __,_( ..::]g::..:'l'-W-=--:\_--'''--'-~~~• ~=--------'--

Depth to Sampling Point:._~"-=l,=-\.-"'-5A.\-'. '-.!. ""~""-""----

·~~.1U.....'!..\~~'-'!ll!l&d4~ ~ -i~~dinates: 43';Zq'$14~" /2.2~ 2FJ'S:4-~S•' 
Access Method:._,_,-+-'~~O!!..!..!la<~-4-=uu.'---- s !inpling Method: ______________ _ 

Description of Sample (color, turbidity, odor): c- Q_Q l\,\ ( G(;ffil~~ '--'-"""""-=--"'-"--,-1.J....:C~-=::~.,__ _________________ _ 

WESTON Sample ID: U. \\\\'.\~ . \'\,\! .%f ta\ . DOQO 
EPA Sample Number: b:±1;2...:4Q6S, / M,J::4± I I 

J 
Sample Container(s) Quantity Analysis 

Po\~ -Seo ML-- \ 

v\,~ ~ °l , [L'\'\\l~l\li \Ltn\;Qu'\ l(-\\)~ ~~f\/\~Gt\t c~~---h 
' ampling Point Number:_______ Time:______ Depth to Sampling Point: _______ _ 

-o~escription: ___________ _ 

Access Me~~ - -e----------------....., 
Description of Sample (~olor turbidity, odor): -.... ---------------------------

.......__ 

WESTON Sample ID: _____ ,_·=··-::-----------------------------

Coordinates: _______________ _ 

Sampling Method: ______________ _ 

Sample Container(s) 

'-..._ 
EPA Sample Number: ________ ......_ ____ ~-------------------------

'--.._ 
Quantity ~ Analysis 

"----, 
' 

Notes:_· _______________________________ "-._..::,,.,. _____ _ ---, .... 

U:\Projects\EPA START 10\Resources\Field Forms\Surface Water Field Sample Record Form.doc 



~ _ _, :wrnowru. SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Project - 1· - 0 \. (IQ, . D r;-:S.00 Sampling P r I: . t · . 
--1--;:---="------..1,...LC-->---L-----

- C 

Dale:-\:~----t---+==r~-'-f------+-;-'---:--

Corrected GPS Coordinates: ____________________ ___ _ 

GPS File Name: i?-JO, ·3roA:~ 12:--IDI 3o \e> 
WESTON Sample No:l lmm. \) . sroo\· CQ(X) 
EPA Sample No.: Qtt1..1oss/tv\~-t1-T2--

.i.- I) ,..' 
Analyses: 1) L \'Y\.Q 1 £\lUJ 

Penetration 

Sampling Method: b0\, \ 4 ~ft)\/ 
n ,7 , , 

Water Depth lo Secliment:_\,,_ - _ /.~-----

Photograph: roll : \) b \ exposure: _q....___ 

Sample Material Physical Description 
Grab I# Time Depth [Grain Size(% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.) 

\ il-3~ o--<f!' 
('tXj f - C 00-)v:W.- wil ~av- ; fY\mh le~.~ o\JQ,\tW 

~\ \1"1\'-''\\. ,-\Yll<i c\lrv:Cb )<),(cl 'I. o..,) ~W~ Q.et\V{ <;. 

Sample(s Signalu,e: (!7--fl,,,,(~_/..., 
ll ·\Projec!S\EPA START 10\Rcsources\Gcltl Forms\Surfacc So il Scdirncnl fidJ Sampling Rccl)JJ Fmm Joe 



SURFACE WATER FIELD SAMPLING RECORD 

Sampling Personnel:--J..:~=:l.ll....:=-+---V--3,!...___:::_~___.c::: 

Project Number: \ ~14-ool • 002... b\c;~. 00 
Weather: W_µ. 

1 
SQ S. 

Sampling Poin t Number: l'J I\ . Time: \2) \0 Depth to Sampling Point: ¼0ruo { 
Location Description~--~A.oc'-1-n\.'ro1:t Cllib Coordinates : 43' 2cf s,, _c3;•· 11.z: 3~1 . I q 11 

Access Method: ~(U'\\~txk\ g,cl\ l,. Sampling Method: ,S:u brr\.QA,.~ l\L: m·tfu: [' 
Description of Sample (color, turbidity, odor):_(.._Q...._.,_Q....,l\;..,,\-1''-'-(-=-Qf--""-=(Y\(g~, '-{y-=->..\_.__ ______________ _ . J 
WESTON Sample ID t\jV\~W : ~ 002 fQCo 
EPA Sample Number: ~'51µ ~ M.J11 T 3 
Sample Container(s) Quantity Analysis 

lli thi-Wl> 

mpling Point Number:______ _......_,___=---- t>- i•I 
it> LOCa;ion Description: ~[U\waoci.. QJLK Coordinates: 11· '34' jto .02:>" [22_• <fo '30.40• 

Access Method: wilt--~,{fivml cg-~ 1?J?Jb Sampling Method: ~;.. k11:tt1'J' 
Description of Sample (color, turbidity, odo.r): 001, [t,Q. 1 ~ ~ l~ 
WESTON Sample ID, ~ S'J\I ' S'f (;O I • CiEOQ 
EPA Sample Number:'% St) MJ13JS 
Sample Container(s) Quantity Analysis 

l 

U·\Projects\EPA START I O\Resources\Field Forms\Surface Water Field Sam)>le Record Form.doc 

'i-



~-__, ~ . SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Project Number: _ .(X)1. (AS3 · t:b Sarnpling Pers~nnel:__,_A~-..... Y:>c..,
1
c-\)_t)_.L.-_ _ _ _ _ _ 

Date: Q( 1 \2 ,0 4- _ , Weather:__,,C,Q"""'·_,,._~ =QA.e....:...+-
1 
_S{)...-o,.<..<;_.,_ _____ _ _ 

Loca tion Description: ~ ~(,lJm \2ca:f ~Wi,k . 
Uncorrected GPS Coordinates: L\-1:" L q 1 5~ . C\?J q 112" /JS' 5\ · \ C\ •• 
Corrected GPS Coordinates: _____ _______________ _____ _ 

GPS File Name: t,\ Di:1)0\ ,I\ Yu-\._ ~ I \ 4
0 

S,,h. ~ J Sampling Method:_~~'----.C..o~'-"'· c.=.=c....a._::=--- --

D _ "1 ii 
Water Depth to Sediment:_~_"6~--- ---

Photograph: roll: lK-: \ exposure: \0 
WESTON Sample No: ~~St Dill• (l:t() 
EPA Sample ~o.: 011-J~ ~\J t:=J: \ ± 
Analyses: tf\l, fn.rll\u') Ottl,1:_t6.......___.1~----- --- - ----

Penetration Sample Material Physical Description 
Grab It Time Depth [Grain Size(% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.) 

\DD·,. (c~-n\iltl SlU'\LV ~(~c'\lJ C5\Je"-c(Q,· 'Pt ~'rv- jU ) 

\ 1'?:(5 D--'2,, " WQ\ ,¼1.v C\j0-.1'\,\Ul IV~ , i l\;\tt\S ! 

Notes: _ _______________________________ _ 

U:\Prnjccts\EPA START 10\Rcsou,cn\FiclJ Fmm~\Smfa,· c Sni l Snlimrnl hc hl Sampling Hcn,r t.1 Frnm J nc 



SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Projecl Number: !Vo#. ool-002. Dt S'3 .oo 
,,. Od: \3,~ 

Location· Description=lon.wood (!QRY., 

Sampling Personnel:~A~-~V,'---r_t)_. _Q~• ____ _ ~,..: 
Weather: cl,eu_. 'tU..::. 

Uncorrected GPS Coordinates: 43 ° 3<+-' ~-0~11 \2.2..: <\o 1 3o. qo •r 

Corrected GPS Coordinates: - ----'------ --- -----·--- ---- --

GPS File Name: f.10(3\SA.. 
WESTON Sample No: lJY\M· SO· STOO( · r@J 

EPA Sample No.: o141..,'1Qs"t /MJ41flo 

Sampling Method: bo-wl ~-~ 
Water Depth to Sedimen1:0- (p 

11 
- --------

Photograph: roll : 1)~ I exposure: I l 
Analyses: ~ ~1) 

Penetration Sample Material Physical Description 
Grab It Time Depth (Grain Size(% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.) 

\ fltn'S 0-1-'' 
!oO"/. ~/4<r/. w,,iiJ-, MJJttt~ -NtA.oiL- Ok:~ 
~- ~, "~ ~c; 

Notes: C(N~lt\'t O...tCJ.W> c~&VJ-Q.hcOL °} 6.lOK\ VJooL ~ ~.vru·L (C) 

~Ue@~ ~~2. (5'(\ 6.lvAwuoil ~w~ ~ UV\~ 

Sample(s Signalme: ?Za LJC~j,J 

\J :\PJojects\EPA START lll\R csourccs\Ficli.l Fwms\Surfocc Soil S,·dimrnt Vicl,.I Sampling lkn>1 ,I Form d,,c 

(D 



~---~ - SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Project Number: 12'1,:4.to\ . 002. ol':Ss .r:J:J Sampling Personnel: A.&A..v--ra s, D-DiY)~iJ..~I 
' Date: De± \ :;;s I D4-: Weather: &1~ l(I OS. 

Location Description: \,(u"JQ l. J'V\A,\ S, ( (..~ \'Y\\ Y\.iLr' \rJ,:l.._ <; \-o {l.oc~ p ,-Le.c 
Uncorrected GPS Coo~inates: ✓~ - /)' .)-ff:' ~_52 · J..ci' 122. iq, 7"7 ·<ts 11 

;., 

Corrected GPS Coordinates: 

GPS File Name: 12-- lo i 3 \ g /\ Sampling Method: ·o(f\"-l 1 · c: spc.'1,'t'----' 
WESTON Sample No: lJY\.ID. · SS· M~I-0000 Water Depth to Sediment: __ N~A. ____ _ 
EPA Sample No.: Q442..,40w0 / M}t"ti::J- Photograph: roll: ~} exposure: \ L - \ S &< ~1\a,. 
Analyses: 1AL- D~hl\ . ~ ,~ J,ew ~,(LO ~ 

._ _______________________ _...., __ ~~7 _ __,s~ 
Penet ration Sample Material Physical Description 

Grab# Time Depth [Grain Size (% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.} 

~,1 . 00·1 ~C\ \itl0 / 20 "/ · ( OCw~ Y,\/v,ll / ::PI t\ t\Q.b I ultli\~\ Sh-
I \\cSo 0. -:, 

'oY~; ~l\t~; \~\0 Ul~Ll'\,\{) 

U \Pmjects\EPA START 10\Rcsources\ficlll F{ rms\Surfacc Soi l Sediment Field Sampling Record r-nnn.lloc 



SURFACE WATER FIELD SAMPLING RECORD 

Sampling Personnel:._S---»Jo,:;.+JC_U-L. _____ _ 

Project Number: . . · \ • 002 . Q\ S3 . 

Time: )ts:-0 Depth lo Sampling Point : \{\M-j"t De 

location Coordinates:. _ _____________ _ 

Access Melhod:__._.,_,_,_.!....L..C..............._.,,...:,,;;,~ -"'-'----'-¼-+--\Q,~_-tv_· Sampling Method:_~_,,,_'....::...:,,)/).;,:.~-'-'--=""'--~-=-=...,• ...,x.=l~--=---\p..c....,G,,,_d:....1..
1 

\...:...~-="----
Description of S;impl c~ ~,y) 

6 

WESTON Sample ID:_--'---'-----.£.....:....:....,-:..._._::....-..:'""E---'"'--=--"'()()'-=--------- -----------

(' 
EPA Sample Nurnber:_,\'"'---+--+-'='--'-"-"-'+-,-.,. .......... '-+--L-L-L"--~=----------------------

Sample Container(s) 

'.ff?o m k -~\~ 
Ll 
\ I 

\i½o-tD \(o ·. (lf;,~·\!\s\ye~~ -Xv~ ~\_Q_ \\Jc.(,~~ ~ . . ----
~ampllng Point Number: "/VA Time: 13 =?Jo~---- Depth lo Sampling Point: ~ -{,\ ~- ;\1':: lL \ 1 
_ocation0escription:l~~\1Y0Mljl\ ~lQl'lWcrx.i Coordinates: 4-?• # 1 

r::Jo .O{ flJ.: ?fi 1S2 · '1b 

Access Method: \J\tlfrb u~ \Yu'{\\ £e6 Sampling Method: ~~'-'\o-,\1\R,, l)f c\. kc, di-0.0 
Description of Sample (color, turbidity, odor):_,(<:::j.,,_,,.o-"-ct-"'l...,,_ ....,,f-.l,c_d.c.;,.__;) ~"-'-"'l"""""'------------------

WESTON Sample ID: Lffi(f\ -~~} . srco~ CQCC) 

EPA Sample f-!umber: o:-tl'l<ID!{3/ M. J4-+ wo 
I . 

Sample Contalner(s} Quantity Analysis 

9-?1l ml, p<> l ~ 

X>hc ·1. · : rvJ~ •\yQ(,VI""- _ C5YY\ col\f l t1ur-, .. ·)f. 
Not 

U :\Projccts\EP/\ START 10\Re~ources\field f'onns\Surfocc Water field Sample Record Form.doc 



~ Ytfu __ l)j_,~ ~ - SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Projecl Number: \ A4/:\:: -CU\ • CO2 0\ C?_;;:.:S _ (\)sampling Personnel :_/\:fb~ ................ 
1 
~D.........._Q..,__ _____ _ 

Date: Oc± \S, o<\ ' ' 'Weather: S<l~ ;\tW 
Location Description: 61 Q.l'\}\.\)~QCL [&.QL 't'- ~ Vb 
Uncorrected GPS Coordinates: -'(j~~-"'-'-'--~-1..__,~,_._1\~--------------------
Corrected GPS Coordinates: _________________________ _ 

GPS File Name: __________ _ Sampling Method: \a:6\,-0 \ '-<_ ~'-\,'Y'v 

WESTON Sample No: U'Y\ W\ · ID · ~IJQ2_ ~ 

'EPA Sample No.: o1-42ftO~.i2 /M.j41 i11 
Analyses : 1A.L i'N-{QQ,r) 

({ 
Water Depth to Sediment:_~-------

Photograph: roll : \) ¥- \ exposure: 

Penetration Sample Material Physical Description 
Grab# Time Depth (Grain Size(% gravel/sand/sill/clay), Color, Odor, Slag, Organics, Debris, Etc.) 

\ \~ Q -~•I 
(i,o"i . ~~-Nillr- j 20I co~~ ~t~ J :Zo/-¼.\\- I ,,~ u,QcM,L 
~ - \/ellr ; Wt+ , ~ ~,1,.( <;. 

Sarnple<'s s;gnatme, r!}--eu ~j_,,A L . ., 

IJ :\Projects\EPA START 10\Rcsourcts\Fic ld fornl!>\Surfacc Soi l S,:dimcnl Field S;impling Record form d,,c 



~--_, "'1m1llMm. SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Project Number: I 2vd4 . DD\ . CO2 . ds?:> · ro 
,te: Oc :t \~ 1 b± 

Location Description: · ' WC . · 

Uncorrected GPS Coordinates: ::4-~ ';:t\ 1 '3o . 0 \ 11 ,2.·2 • :fl I S2 , · w 

Corrected GPS Coordinates: _ _____ _ __________________ _ 

GPS File Name: \z\() \ 32,_QA. Sampling Method: \xrw \ <c ~'l,"<\._,r 

WESTON Sample No:l-t,\ti\ ·,Sl}· $Tb03· 0CXD 

EPA Sample No.: Q1-<\-2::4G(ef<h . t::\j-4 1-\i\J \ 
I 

Water Depth to Sediment:_D=--- -:1 ....... · _1
_
1 
____ _ 

Photograph: roll : D\z I exposure: ~ ·1 
Analyses: SAL-- Yb,Q. 4-&'::> 

Penetration Sample Material Physical Description 
Grab# Time Depth [Grain Size (% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.] 

I .·, 40 0-1 1
' 

c; c , t \JtQ,,-- ( ':D T w~. ~,q 2:o'(:> i. It c¼.:):13 \wnW1rV 
(/\tx ,' cfv'~ ~1,k_ch m \· ~oti;.: le~~~ 

Sampler's Signature: ____ (: __ =2--=-~~~-•--~ ......... -~~-"-"-'~&i~ .... ._.-~------------

U:\Projects\EPA ST ART I O\Resources\Field Forms\Surface Soil Sediment Field Sampling Record Fonn.doc 

,..,, 



~ ' ---~ SURFACE WATER FIELD SAMPLING RECORD 

Project Name: (11tJ.Sl~i\'\i~ f)4, $ 

Project Location :._· ____________ _ 

Date:_....:..../ _dL.:.1/1._:Jfl"--~~ '/'--------

Sampling Point Number:_______ Time: 
\...t\lJf:"- Mus,~"'-\"'.._ 

Location Description: A--"t> \T ::pe.A,,,-1~£ 

Access Method: ___________ ---.--;:--:-_ 

Sampling Personnel :.__,,'P=--t.--=::.:.J>.Ly'J_J9.--='8=-------­

Project Number: /,:,lr/'ftJ/J/ •lfJe. lJ/.S_$ • 0 6 

Weather:. _______________ _ 

0
,, 

Depth to Sampling Point :. _______ _ 

Coordinates: ________ _____ ___ _ 

Sampling Method:. __ c:> _ ___,_1_+~----- - -----
Description of Sample (color, turbidity, odor):. ___________________________ _ 

WESTON Sample ID: l,..MM.· - sw- tnsoo!)..-CJO()O 
EPA Sample Number:. __ O--=.t.{---=:t/_1.___.1.__lJ_f#J,f--'--S---'Af?""-__._~--'-'t}y"-+--J+--W.:......;..:__2--_ ________ _ 

Sample Container(s) Quantity Analysis 

f \-\- ffiaG. 7._s_s _ rt\ E r&il.. ~H-6tk.'a) tJt<. f1-1t,1J11\Jsr -srAN>A~b~ 
___ 1ur,Bt5f:4~ .M-1:A~. 

Time: ______ _ Depth to Sampling Point: _______ _ 

I 
Coordinates: ________________ _ 

Sampling Method: ___________ ___ _ 

t . 
EPA Sample Number: ___________ _,,_,.,..-------------------'---------

Sample Container(s) Quantity 

Notes: __ ~~_U_vJ __ A_ac_~ __ A_o_rr __ --__ \_O_~_f'_W_, ___________ _ 

Sample,•, Sl9na,mec ~.,,L,, 

U:\Projects\EPA START 10\Rcsources\Fic ld Forms\Surfacc Water Field Sample Record Fonn.doc 



r, 
JY) LJ St~ /11 I Al Cf PA /sr 

SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Project Number: IZ/rl'/•~.tie). 0 ~~ oe Sampling Personnel:_"'Z>~ _L_b...,,.p~'A __ !..S ______ _ 

1te: / 0 13/tJ '/ Weather: f-'dr 7~"F 

Location Description: ~ ~~ I< 11\J~ A> ,,-

Uncorrected GPS Coordinates: 4 3 ~'{ Sl· Q,t) \ 'l'Z. 3"<\ 53. f,lJ 
Corrected GPS Coordinates:------ --- - ·----------- - -----

GPS File Name: ~ \0\, ?'L\ A Sampling Method:_ B_ .J~ s _______ _ 

WESTON Sample No: 't,J'A.M-q1>-tf\S~2 _t)C,Ob Water Depth to Sediment: _________ _ 

EPA Sample No. : Ot( qz_ Lf~VJ /~Jftl,A.l7photograph: roll :~ exposure: l q 
Analyses: __ ,lt_, _ L_ M_\U __ . _____ · --- - - - --------~~~

0+-,---
Penetration Sample Material Physical Description 

Grab#-· Time Depth [Grain Size(% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.) 

o--, S::., LV} )A ►re'/ 'P.A\.E: '-, o/s• "'J> I lt\?P s,~~ "~~Yr~~, 5/~tJ/ e,s-1 ~,-e11 ; . . \-

Notes: \ - L\ O t... ----- -~--------------------------

Sampler's Signature: p"t:U,,;..,J~ L 

ll :\l'rojccis\EPA START 10\Resourres\FiclJ forms\Surfocc Soil ScJimcnl r-idJ S;unpling RcrorJ Form.J o,: 



~--~ - SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Sampling Personnel:._,_A_,__P-=-,,-,_,1)"-D=--------

Location Descrip 10n: 

Uncorrected GPS Coordina . ________________ _ ______ _ 

Corrected GPS Coordinates: - ----- ---- --- - ----,,c------- -----

GPS File Name: f-: l O l 'J-;'l?J P\. Sampling Method:. _ _.r2~~...,_;______;;_' \;....__
41

_ • ..... S1?-'\\---'~'---'---- -
WESTON Sample No: ~l ~~m. s 'Q . ~1 D03 {)QCQ Water Depth lo Sedimenl:_ ...1.,__==S.,:_;_I ------,----,~ 

EPA Sample No.: ot\1.1Qb1/1'\l±1}J4 Photograph: roll: [;\L( exposure: -=---=--

Analyses: -rJ\'v ~ ~ '\ _\ ~ 

Grab# 
Penetration 

Time Depth 

\cc.D D-2' ' CT.J 

Sample Material Physical Description 
[Grain Size(% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.) 

0v ·1 <;. 'v\ 

Q:\ <,11,~ :\)\Q,- '2 \O\")L 3 

Sampler's Signature:. __ Gr-P=-~---~'~_,~,-...:ct-== ....... ~C-:...=:..-'--=--'----'--- - ---- - - - - -

ll :\PJojecls\EPA START 10\Resourccs\Ficld fnrms\Surfac·c Soil Sc·,li111cn1 Fidtl Sampling .Record Forni doc 



~ \Afh ___ 7Jj~ ~ - SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

11 

Project Number: 12ta14. oo\ . 002. Ol ':'>~ . 00 Sampling Personnel:.---'-k-'-~=-,f-'' t>L.......>t>"--------
le: Oc± L2, D4-: . ~ eather:__,_c!2a~OJ....~,r---"'9J~s""---------

LOCalion Description: ~~(] r OJ Cl fl~~ ~ J.Ji.'NJ..oµ- '\'rtn ~ k<e~ ' {.UVI m. ~ 
Uncorrected GPS Coordinates: 13° 34' ~ · bC3 11 122 • 34 1 Ob·\ b 1' 
Corrected GPS Coordinates: ________________________ _ 

GPS File Name: ftl_ol ~i~e, ~ Sampling Method: ~ I ~ ~ 
WESTON Sample No: llMM· St)· STbQ4· OOOl) Water Deplh to Sediment:. _ _,_,D'--_2c;__1' ____ _ 

EPA Sample No.: Dt111:o'2t/ M [;r1:,-ws Photograph: roll : !>¥::1- exposure: j__ 
Analyses: tAL W.-hlh, £(1,/~s.-p (j cW) 

Penetration Sample Material Physical Description 
Grab # Time Depth [Grain Size (% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.] 

lb2D D-2u 
'tJ0'/. ~Lr-.tl <tt)'f· r"~ J ~~-~I 

f\0 6'l~~ Cb 

Sampler's Signature:._t-e;"'--"',L.)Qp----=--"-·____,. _ _ ~,..-'--""'-~~NI-.-=-""=---------------

U:\Projec1s\EPA START 10\Resourc:c~\FiclJ Forms\Surfacc Soi l Scllirncnl Ficlli S3111pli11g lt ct:or il Form ,Jue 



SURFACE WATER FIELD SAMPLING RECORD 

Sampling Personnel:_A....c.- --"b'--i-.... Q'----'-'\)"----------
Projec t Number: \ 2 Gj-3 -co i-C</2. C\ s·=-s.tc 

, r, -. 
Weather: \ '¥,Q~i\ i Sc(:, 

\ I\ \ ---.:i . .-,r ·--_ ,., ' ~ ' 
Sampling Point Number: 1\J Time: : 1 \,.,•'-..J Depth to Sampling Point: ,yl,1_}'- ·1\ ( ,· r 

1- , .l, t -- " L{ ,1 ~•7,4•4c: 11'' 122•~11 ), Cf/" 
location Descripllon:S\\;lf.J\, 1,,¼\A (}/ QM,M., Coordinates: '(\\ t, 'f.-10\ , t: \G ' ' ::). - 1- -

, • I , • \ G- 1 \.---41 I -\·'' \· I \ n•1· I\ "( t ... , , _ r,. "\ , ( 

Access Method: \\Vf(\ G (\ ,t ~ \LU'\) 1'\U~ Ql~mplingMethod: \.,¥( \0-f\_ \y \U)u'.12 V'vcdc/\/ 
\,' J 

Description ol Sample (color, t~rbidity,_odor): (j O 0....,\, _ \lc',,lC\;hA\\_\ l~ ~\! 
1, MV\/\ '"·ht u,-. ,:1-, r- ·co:-... , 0 , ) .J · 

WESTON Sample ID: 1..\ \ l I\ t 1- · _) ~\J - I" ,\QC · ,_,· ~ : 

EPA Sample Number: Q1'4-l,40~ / ~) t1Wb 
Sample Conlalner(s) 

~t(J. ·(\·\\_/ pD \ Lj 
Quantily 

i 
I 

Analysis 

17\ l- \''{\Q_ ~~ 

Time: _ _____ _ Deplh to Sampling Point: _______ _ 

location Descript ion: ___________ _ Coordinates: _____________ ___ _ 

Access Method: _____________ _ Sampling Method: _____ _________ _ 

Description of Sample (color, turbidity, odor): ____ ______________ _________ _ 

WESTON Sample ID: ___________________________________ _ 

EPA Sample Number: _______ ______________ ______________ _ 

Sample Container(s) Quantity Analysis 

Notes:. ___ __________________ _________ _ _________ _ 

Sampler' s Slgnature: ____ Qhl""=--~s=.c~•~,,_,~H--'-=-=---=--_;_;:__,""-"-=- ------------

\J:\l'wjccts\EPA START 10\Rcrnurces\Fidd r,,rm.<\Smface WateT Fielt.l Sample Record Form.doc 



ZI 
SURFACE WATER FIELD SAMPLING RECORD 

Projec t Name: _ _;_f()____:_:ccU=-.,,"e___l---=.,c:___f(\ __ l_~_.::;_ _____ _ Sampling Personnel : _ __,J)t,,C_lJ)-=-.s./_.11!,,c,...i'-----------

oject location: _____________ _ Projecl Number: l J ''lq · •~-CJt!Z C) / 5 3~ d 0 

Dale: iv/,-sla~ Weather: e.,L~~ $"0"F 

Sampling Point Number: NA. Time·: , 11 t> --- Depth lo Sampling Point:_-=o==--' -' - - ---

Loe,Hon Oemipl~n,~I\Ml.(l._o:_ ~ CM£1\.!!,ft'I\' Coo,din, les ,Jo\: AVO.i \o;\,(e,. 
Access Method: __ ~--~,1---~------'--'u;;,___________ Sampling Method: ~;~ ~Dtt\e-
Descrlption ol Sample (color, turbidity, odor): - ---- --------------------- ----
WESTON Sample ID: liJtf\tf) ..-':}vJ- s-roo5 _...a,t1() 

EPA Sample Number: 011:i~JO/ J..\J4JWt 
Sample Container(s) Quantity Analysis 

500 ml 

;impllng Point Number: _______ _ Time: ______ _ Depth to Sampling Point: _____ _ _ _ 

Location Description: ___ _________ _ Coordinates: ____ _____ ________ _ 

Access Method: _______________ _ S:impling Method: _______________ _ 

Description of Sample (color, turbidity, odor): ___ _ _ _______________________ _ 

WESTON Sample ID: _ _________________________ _ _ _ ________ _ 

EPA Sample Number:. _______________________________ ______ _ 

Sample Contalner(s) Quantity 

Notes: _ ____ _____________________ ______ ____ ______ _ 

' ampler'sSlgnature:.---¥Q~ ~~w---=--=-(_------­

/ 

U:\Projects\EPA START 10\Resonrces\Field Forms\Surface Water Field Sample Record Form.doc 



~ '-!::& __ __, ~~ wmowm. SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Corrected GPS Coordinates: 

GPS File Name: N ~ 
WESTON Sample Ncdtl\A\-SO-Sf"OC'r;-1'00-b 
EPA Sample No.: 01-114<>'1\ l '4.Jf-JW'b 
Analyses: "'IA t. f{\f;,, -rAv~ 

Penetration 

Sampling Personnel:._D.i;,L ::::...c.._ t>=--------­

Weather:. __ --=~=O-=----==f:_ c/:--=--~---'---------

Sampling Method:----'&,__i..__s ________ _ 

Water Depth to Sediment: _________ _ 

Photograph: rou])i 'l. exposure: _:t __ _ 
~ 

Sample Material Physical Description 
Grab# i-Time Depth [Grain Size (% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.) 

l1 1~ 6·~~ ,, $~'1'-~L} .J<; {{s) LT '-f Qtvl ~ 
JJ'cr~t;. . 

Notes: ---- -------------------------------

Sampler's Signature: Q~~ 

11.\Projects\EPA START IIAAt"sources\FidJ Forms\Surfacc Soi l Sc.:Jimcnt fic.:IJ Sampling Reco,J Form !Inc 



~-~ ~ - SURFACE SOILJSEDIMENT FIELD SAMPLING RECORD 

Project Number: \21.&:14. om . CC2 . G \S~ . co Sampling Personnel :___;_~ -'-'~'""'--r)-"'---')\~) _____ _ 

\le: ;'\(_± B> ():t Weather: ____________ _ 

LOCalio~ Descripti:n: .~~ fv\J\ \ \ 
..(1 3 'd_ • A t.. ('j l \1r1 ..-( I 1· / !! 1. -<1C1 fl Uncorrected GPS Coordinates: ~ , ' :-..1 \ ·::-:t 'Li · --:-Y J I j L • ~f-- . l J. .. 

Corrected GPS Coordinates:----------------,--------
,.., i . _,-1c I A \nn r.. ii ~ (m~0 

GPS File Name: f"- \ {) I ::, 1 ~ Sampling Method: :v v \J,J \ · '..vy-G \,' \../ 

WESTON Sample No: l\\t\\Y\ . ')') · H\00"] · D\JDO Water Depth to Sedirnent: ___ (\,_{v~---­

EPA Sample No.: Q442t;:QJ:2,, / J1 / JftW"l Photograph: roll : \)~k exposure: __ _ 
I / 

Analyses: iAL W\i;-hlS I ~~\ I fC,tie, 

Penetration Sample Material Physical Description 
Grab# Time Depth [Grain Size(% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc .) 

I 1120 D-21
' 
~~ o'y ~,&,,/'tar ':,t,.PA / Pr --S I'¼--.'.> , J"" K-

I 
S.Oi, . , . 

\ r\rt\\<\'\ , t)e...,\v~, 1Y\e,<;, <:. L\'\0-1\i \ \ '\C\ c. \'v -f t"{); \'\; \"'v\ \'\~ 
·J - -

Notes: Sct..~~l Qo1l~c.+ed F=",oM locqft(}Y) 5"@ 

· )V\ \>·f\) ·- - \ \ ~ 'v\.,· · i \_,\5:-,- \ G\'vQ, \ 1 N ~ .i_i_ \ L ( k... Di ~~ 

i \n1\\Y\~ r \.9.- ~'-'I \-\)'ei\J,y\, ~{,\\,\~ -~m. l\,\.QC\ __ _ 

SampleCs Signat<lr~j~"--' ~ .JVV 

ll:\Projects\EPA START 10\Resourn·s\Fitl ll Fonns\Surfacc Sl)i l Sellimrnl fidJ Sampling l{cco,11 Form doc 



SURFACE WATER FIELD SAMPLING RECORD 

Sampling Personnel :_----"~'-+_,.p
4
Q.,,.__ ______ _ 

Project Number: llb44 0~ I. Def}_ 0 i G::3, . QO 

Sampling Point Number:_______ T lme:_l_, l....;.j....;.Q ___ _ Depth lo Sampling Point :. _______ _ 

Location Description: iAh\'\JUa1t'd -htt\, ~@ Sht\.Afn ~~ f L\dLi lcoordinates: ________________ _ 
, ~~~ .µ. ~ . T°; ·LW!.<k-

Access Melhodd.~ I vi. . off m~tha llU ~ IA fl) Sampling Method:.---'--'.S1,'-"-{'-""'Moo_,_,_,,,c....ccr;.p...,<..ed'-----"<-b-"-,o~µ__:- ~---

Description of Sample (color, lurbldily, odor):_# __ 
3
_ ...,.(...c.-jf;=,,e:c...;{,_{__, _ _,{l::---'--~-'--"-d--"1~""'--=------------------

WESTON Sample ID: unro. )'.VV· l,\l{JDt [X)bO 

EPA Sample Number: 014i-4:0 f3 / M/ 14]10 
Sample Conlainer(s) 

1IJ 

S oo Mk pol~ 
Quantity Analysis 

I 1A~ fb£h.f,r 

T ime: ______ _ Depth to Sampling Point:. _ _ _ ____ _ 

Location Description: _________ __ _ Coordinates:. _ _ _____________ _ 

Access Method: ________ ____ _ Sampling Method: _ ________ _ ____ _ 

Description of Sample (color, lurb~dily, odor): ____ ________________ ______ _ 

WESTON Sample ID: ______ -'---- --- ----------------------

EPA Sample Number: _________ ~ ,------------------------ --

Sample Contalner(s) Quantity ·-~ Analysis 
~ . 

...... ,. 
· ...... '""-.. 

Sample,·, Slgn,tu,e, ~ 

U:\Proj«ts\Ef'A START IO\Rc~ourccs\ficld Fonns\Surfacc Water Field Sample Record Form.doc 



~-~ ~ SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Project Number: /2t44. QJ/. [102. OiS~ · bO Sampling Personnel:__._f'<.--=-i, ________ _ 

Jte: 0Lf /4 ,rf± Weather: ______ _______ _ 

Location Descripti:n: [.l/u{tiJ/1itl trib li±rvr,en .Jh4ii7S {U?1 k--- ~ Pitil( tL goc /L (;LU¥-, 
Uncorrected GPS Coordinates: _______________________ _ 

Corrected GPS Coordinates: ________________________ _ 

GPS File Name: __________ _ 

WESTON Sample No: 01-1f11 -r/2·· /l;f-{)C2 · [)(XX) 

EPA Sample No.: 01121Dt;f /f:P.m1 
Analyses: 17t L ;yy~ I Plv/fu<,f 

/ l f-_ 

Penetration 

Sampling Method: bcvv / 4 &,pJYL:::-
o:J1 

lh 2 (1 
Water Depth to Sediment:____,,U'-' ·--=· =-------

Photograph: roll : Q~~ exposure: I)__ 

Sample Material Physical Description 
Grab# Time Depth [Grain Size (% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.) 

vO/ J . ~r' I , 
CCt0l)( -ntu\. s;<~l\ tl, { (~~ b, ll'v't\, I ~\;~ +1 , .i,w tJ),--r 1-01 

l lllS O···i '1 ;lv t 15t1.,V1,{(> 
j 

i 

~ampler's Signature: __ +-~~-~---~'-•-=-+-~-<r--'""""""--'-----"--'-=--"-"-"¼-.,_✓ ___________ _ 

U·\Prnjects\EPA START I O\Resourccs\Fie ld Fonns\Surfacc Soi l Sediment Field Sampling Record Form.doc 

"-' I 



~ --- ~ . SURFACE WATER FIELD SAMPLING RECORD 

Project Name:_.....,__,=-:-~>-=..>..:::.--\-!-t-'-",J....C""-"'------­

Project location .... ! L...L.:~,...._,,~__.__.......__...,._..,___._,._.._._~-=---

Date: Dc1 \ ( 
ProJect Number: \2ip 00\ .QO 2 
Weather: l!:()S 

O\s~oo 

Sampling Point Number: f\'j\ Time: f?S!::>O Depth to Sampling Point: ~~-9. ... (_Q_ .:... 

location Dcscrl~llon:
1 llih Ov\'nQ k:::\:¥1 b ~ ~\Jw· ~ Coordinates: _ _!•_.:,_'"+?--'--------,--------,-~ 

Access Method: y\l® fuv_es\ ~~\l \U,.:¾ (,\\ \ ~N,_,. Sampling Method: ¼,\i>n~i),_ \~ 
Description of Sample (color, turbidity, odor): _ _:<.9.l;___l\A.._-tl-(JJ=~'--6=c...\._\i:i___..S'-S-'-_________________ ----',__,_.~ 

WESTON Sample ID: \,lJY\,«\ · W · ~le · OD CO 

EPA Sample Number: D44~:::ID :rs / H'-..l+]t-2-
Sample Conlainer(s} Quantity Analysis 

17\L, \lv\O_ ~ 

Sampling Point Number: _______ _ Time: ______ _ Depth to Sampling Poinl: ________ _ 

' · locailon Description: ____________ _ 

~ Access Met~: ______________ _ 

Coordinates: _________________ _ 

Sampling Method: _ ______________ _ 

WESTON Sample ID: ___ -"-<:,-----------------------------------

EPA Sample Number: _____ __;:,..,__ ______________________________ _ 

Sample Container(s) Analysis 

Sampler·s Slgnature:._-J...{J~-=--~-===·-=C,_f~--F...c..,,c::::,:,c..:....__---=:..=......=:..:~==---------------

ll :\Piojccts\EPA START IO\Re$c>11tccs\r-icld form$\Surfacc W aler field Sample Record form .doc 



~ 't-'h __ _, 7))~ ~ - SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Project Number: i204-t . ?O \ D02..- 0 \5.3 ()0 Sampling Personnel:.__._A~£:?=-+/-'ro"'-""----- --

\e: De \ \ 1 9:1 W eather:.___,~~~::...:....:..:.r\M~__:!c~-Oc....::<;,:___ ____ _ 
I . _,_ .. 1 i.A, · \_ \l., t\, Win 1A1·AA l l \~i1 - ) 

Location Descripti on: \U\h,(OOI1': ·'\' \ 'O j " v ~/\iv l..2!,!_ v "'-J I'\\ \ '01./ 

Uncorrected GPS Coordinates: _ _ _ _ _____________ _______ _ 

Corrected GPS Coordinates: _________________________ _ _ 

GPS File Name: _ _ ________ _ 

WESTON Sample No: l lffi '«\ · 5£\) · ~D~ Vl · 00\l\J 
EPA Sample No.: o44(2M -f0 /!{ / 4JX3 
Analyses: 11\v ~-hl_ j 

1 0 

Penetration 

Sampling Method: }?C5'v'\.i \ 4 ~ 
Water Depth to Sedirnent: __ Pv-----'-A ______ _ 

Photograph: roll : W-,) exposure: _"1---_ _ 

Sample Material Physical Description 
Grab# Time Depth (Grain Size(% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.) 

\ 1~3.: ()-- 2i' 
Joi ,~~t j'?v 1 ,,._,,j--1 tl \Q\/\fv.'\v , l\,~ , A~c, 
(# U¼ LIS) Q\) U,.i~\Ji}.'\ &QJ ~ 

Notes '!IJ ~\v,,, Y \IJ\,w ~ @, 2\b eJ,lM., ~ N\ -\"o °y~ "'-l 1-_-\{jv 1 cm_ \'---'(!!.(l ~ · 

hlo ~'?S. Oq0~s0s:Jo~ 

Sample(s Signalurec ~ 

\l·\Projccts\EPA START 10\Resources\Ficld Forrru;\Surface Soi l Sc,limcnt FiclJ Sampling Rrcord Furm doc 



SURFACE WATER FIELD SAMPLING RECORD 

Sampling Personnel :______,__.,......__,,_._&.&-,-_______ _ 

Project Number: \2 lo44. Oo \ . 002 . 0 \ s 3, . 00 

Sampling Point Number: J\l I\ Time: \ S4-0 
Locallon O.mlpllon• l,)!Jl~ ~'l9i Y:'. I½ ~ 
Access Method: (10.k'\"fi~ tAil,\t- (l l\./ 

Depth to Sampling Point: ~\..~~Q...Q__,,.-.. 

Coordinates: _________________ _ 

Sampling Method: ~(.,\,tl,Y:)'.\,V\.~ (J--- be:)~ 
Description of Sample (color, turbidity, odor): _____________________________ _ 

WESTON Sample ID: llh\rn . ~ . '.b¥-to \ . cco () 
EPA Sample Number: bi:42.~ 4{)Tl- { f-,\~± \ tj 

l 

Sample Container(s) Quantity Analysis 

~ampling Point Number: _______ _ Time:______ _ Depth to Sampling Point: ________ _ 

lo~ ion Description: _ ___________ _ Coordinates: _________________ _ 

Sampling Method=------~---------

WESTON Sample ID: _ ___,...,_ _______ ___________________________ _ 

EPA Sample Number: ____ _..., ________________________________ _ 

Sample Container(s) Analysts 

-------~ 
Noles: ·\)½CJW t¼.b 1 <2} 

CJ.11.~/J/L! j Sampler's Slgnature:-~-.-c.-=----=---1-..--..c....:::;z_-=~""'-'..c..au.o~::::.._----------------

ll :\Pr()jc-cls\Er/\ ST/\RT 10\Rr~ources\ficld Forms\Surfacc Water Field Sampk Record Frnm.doc 

1fo 



SURFACE SOIUSEDIMENT FIELD SAMPLING RECORD 

Project Number: / 2 (o#. DOI · td2 0\ ~ UJ Sampling Personnel :.___.N__,__b"--,~¼)"'--\o.--''-------

\e: cxJ \kp+- r . r, Weat~er:~ 

-vcaHon Descdpt;on, v,,)&)l!S'(\ C\ilil_h I Llv\'Y\J('(\, lb~ ~ 
Uncorrected GPS Coordinates: _______________________ _ 

Corrected GPS Coordinates: ______ _________________ _ 

GPS File Name: 3 ~ti> Sampling Method: ~\ ~ -~~ 
WESTON Sample No: \,lYy\'ef\ · ~ ·n'(.s;fi· COOCwater Depth to Sediment:._O...c:._-_2:.....c. '-' -' - - --­

EPA Sample No.: (;1424.oli/ t--\~::t1:::iS Photograph: roll:\ /~0 exposure: n 
Analyses: \Al, ~s (~~ 1~°\S 

Penetration Sample Material Physical Description 
Grab II Time Depth (Grain Size (% gravel/sand/silVclay), Color, Odor, Slag, Organics, Debris, Etc.) 

l \~S 0 -- JV 
(as/ · 11~\lil. I:'.,$/ . S,\.\~ (c cCRbe-""1~) 

1 
11fj '<Y\ c'W'tv 

\~~_\ I \\O O\: j(,\.X',t\ (_ s; 

Noles \De C,_t\!ffi 'S \i~°'-1 ·~ Qlb\1e1wv S6 NJv: 01 y 1Acw= 
ro &11'.YL 't:!iS\~~ "~ Zr~~ 

rJo lzP2 
\ 

Sampte(sS;gnaturec~ 

ll :\rmjccls\El'A STA llT lll\J<csnurn:s\Fidll Frnm~\Su,fot.:c S,·,i l St:,lim,01 field Sampling lfrn>rtl Fo11n ,l,x: 
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MEMORANDUM 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION10 

1200 Sixth Avenue 
Seattle, WA 98101 

January 7, 2005 

or,~ 
~c-12,-..red 

I/ 10/0> 

SUBJECT: Data validation report for the pesticides/polychlorinated biphenyls (pest/PCBs) analysis of 
samples from Musick Mine PA/SI Case: 33419 SDG: J47S7 

FROM: 

TO: 

CC: 

Brandon Perkins, QA Chemist -6f 
Office of Environmental Assessment 

Joanne Labaw, Site Assessment Manager 
Office of Environmental Cleanup 

David Dinkuhn, Project Manager 
Weston Solutions 

The quality assurance (QA) review of 5 soil samples collected from the above referenced site has been 
completed. The samples were analyzed for pest/PCBs in accordance with the USEP A Contract Laboratory 
Program (CLP) Statement of Work (SOW) for Organic Analysis- OLM04.3. The analyses were performed by 
Ceimic Corporation of Narragansett, RI. The following samples were reviewed in this validation report: 

SDG: J47S7 

J47S7 J47W5 J47W9 J47Xl J47X5 

DATA QUALIFICATIONS 

The following comments refer to the laboratory performance in meeting the Quality Control (QC) Specifications 
outlined in the USEPA CLP SOW for Organic Analysis (OLM04.3) and the USEPA CLP National Functional 
Guidelines for Organic Data Review (10/99). 

The conclusions presented herein are _based on the information provided for the review. 

0 Printed on Recycled Paper 



Matrix Spike/Matrix Spike Duplicate (MS/MSD) - Acceptable 

Sample J47S7 was designated as QC samples for pests/PCB MS/MSD analyses. The criteria for frequency of 
analysis, spike recoveries and relative percent differences (RPDs) between MS and MSD results were met. None 
of the data were qualified on this basis. 

Compound Identification 

All of the compounds detected were within the established retention time windows and were judged to be 
acceptable. None of the data were qualified on this basis. 

Florisil Cartridge Check - Acceptable 

The frequency of analysis and recovery criteria of florisil used during pests/PCB clean-up were met. None of the 
data were qualified on this basis. 

Gel Permeation Chromatography (GPC) Check - Acceptable 

The frequency of analysis and recovery criteria of GPC clean-up checks were met. None of the data were 
qualified on this basis. 

Laboratory Contact 

The laboratory was not contacted for this review. 

Overall Assessment 

The total number of data points evaluated was I 40. None of the data was qualified. 

All of the samples were analyzed in accordance with technical specifications outlined in the SOW. The data, as 
qualified, are acceptable and can be used for all purposes. · 



lE EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

J47S7 
Lab Name: CEIMIC CORP Contract: 68 - W- 03 - 018 

Lab Code: CEIMIC Case No.: 33419 

Matrix: (s oil/water) SOIL 

Sample wt/vol: 

% Moisture: 

30.0(g/mL) G 

10 Decanted: (Y/N) N 

SAS No.: 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000(uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.4 

CAS NO. COMPOUND 

319-84-6 alpha - BHC 
319-85 - 7 beta -BHC 
319- 86 - 8 delta- BHC 

58 - 89-9 garrma- BHC (Lindane) 
76-44-8 Heptachlor 

309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 

959-98-8 Endosultan I 
60-57-1 Dieldrin 
72-55-9 4,4 '-DDE 
72-20-8 Enarin 

33213-65-9 Endosultan II 
72-54 - 8 4,4' -DDD 

1031-07-8 Endosultan sultate 
50 - 29-3 4, 4' -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrin ketone 
7421-93-4 Endrin aldehyde 
5103-71-9 aloha-Chlordane 
5103-74-2 qarrma-Chlorctane 
8001-35-2 Toxaohene 

12674-11-2 Aroclor-1016 
11104 - 28-2 Aroclor-1221 
11141-16-5 Aroclor- 1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: J47S7 

Lab Sample ID: 041119-01 

Lab File ID: 

Date Received: 10/15/04 

Date Extracted: 10/18/04 

Date Analyzed: 10/22/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1.9 u 
1.9 u 
1.9 u 
1. 9 u 
1. 9 u 
1.9 u 
1.9 u 
1.9 u 
3 . 7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 

19 u 
3.7 u 
3.7 u 
1.9 u 
1.9 u 
190 u 

37 u 
74 u 
37 u 
37 u 
37 u 
37 u 
37 u 

(2;__ 
FEB 1 5 2005 

✓~~I).; 
OLM04.3 



lE EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

J47W9 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 33419 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 

30.l(g/mL) G 

24 Decanted: (Y/N) N 

SAS No.: 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 4.5 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 qarrma-BHC (Lindane) 
76-44-8 Heptachlor 

309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 

959-98-8 Endosultan I 
60-57-1 Dieldrin 
72-55-9 4,4' -DDE 
72-20-8 Endrin 

33213-65-9 Endosultan II 
72-54-8 4, 4' -DDD 

1031-07-8 Endosultan sultate 
50-29-3 4,4' -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrin ketone 
7421-93-4 Endrin aldenyae 
5103-71-9 alpna-Chlordane 
5103-74-2 qarnma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: J47S7 

Lab Sample ID: 041119 - 03 

Lab File ID: 

Date Received: 10/15/04 

Date Extracted: 10/18/04 

Date Analyzed: 10/23/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 

22 u 
4.3 u 
4.3 u 
2.2 u 
2.2 lJ 
220 u 

43 u 
88 u 
43 u 
43 u 
43 u 
43 u 
43 u 

Pz-
FEB 1 5 2005 

025 



lE EPA SAMPLE NO . 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 33419 

Matrix: (soil/water) SOIL 

Sample .wt/vol: 30.l(g/mL) G 

% Moisture: 25 Decanted: (Y/N) N 

Extraction: (Type) SONC 

J47X5 
Contract: 68-W-03-018 

SAS No.: SDG No.: J47S7 

Lab Sample ID: 041119-05 

Lab File ID: 

Concentrated Extract Volume: 5000(uL) 

Date Received: 10/16/04 

Date Extracted: 10/19/04 

Date Analyzed: 10/23/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

Injection Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.1 

CAS NO . COMPOUND 

319-84-6 aloha- BHC 
319-85-7 beta- BHC 
319-86-8 delta-BHC 
58-89-9 qarrma- BHC (L1ndane) 
76-44-8 Heptachlor 

309-00-2 Aldrin 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4' -DDE 
72-20 - 8 Enctrin 

33213-65-9 Endosulfan II 
72-54-8 4,4' -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4 '-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrin ketone 
7421-93-4 Endrin aldehyde 
5103-71-9 aloha-Chlordane 
5103-74-2 qarrma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469 - 21-9 Aroclor-1242 
12672-29- 6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

0--
FEB 1 5 2005 

FORM I PEST 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

2.3 u 
2.3 u 
2.3 u 
2.3 u 
2.3 u 
2.3 u 
2.3 u 
2.3 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4 .4 u 
4.4 u 

23 u 
4.4 u 
4 .4 u 
2.3 u 
2.3 u 
230 u 

44 u 
89 u 
44 u 
44 u 
44 u 
44 u 
44 u 

OLM04.3 

035 



Reply To 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 Sixth Avenue 
Seattle, Washington 98101 

November 10, 2004 

Attn . Of : OEA-095 

MEMORANDUM 

cci lc 
I..___£(_~ I vE\) 

11 }Jz/Di 

SUBJECT: Data Validation for Musick Mine PA/SI, Case# 33419, 
SDG: MJ47S7, Metals Analysis 

FROM: Donald Matheny, Chemist-!;>\-"--­
Technical Support Unit, OEA 

TO: Joanne LaBaw, Regional Project Manager 
Office of Environmental Cleanup 

CC: David Dinkuhn, Weston Solutions 

The data validation of metals analysis for the above sample set 
is complete. Eighteen (18) soil samples were analyzed for metals by 
Sentinel Inc., Huntsville, AL. Sample numbers for this delivery group 
are as follows: 

MJ47S7 
MJ47T6 
MJ47W5 

MJ47S8 MJ47S9 
MJ47T7 · MJ47T9 
MJ4 7W8 MJ4 7W9 

DATA QUALIFICATIONS 

MJ47T0 
MJ47Wl 
MJ47Xl 

MJ47T2 
MJ47W3 
MJ47X3 

MJ47T4 
MJ47W4 
MJ47X5 

The following comments refer to the lab's performance in meeting 
quality control specifications outlined in the "CLP Statement of Work 
(CLP-SOW) for Inorganic Analysis, rev. ILM05.3", - the "USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data 
Review, EPA-540/R-94-013" and the judgment of the reviewer. The 
comments presented herein are based on the information provided for 
the review. 

1.0 TIMELINESS - Acceptable 

The holding time from the date of coll°ection t o the date of 
digestion and analyses were met for all metals (metals 180 days, 
mercury 28 days) . S&mples were collected on 10/11/04 thru 10/14/04. 
ICP-AES analysis was conducted on 10/25/04 thru 10/29/04 and mercury 
analysis on 10/26/04 t hru 10/28/04. 



2.0 INSTRUMENT CALIBRATION/VERIFICTION - Acceptable 

For reP-AES analysis, instrument calibration was performed in 
accordance with method requirements. Recoveries for instrument 
verification standards (95-103%) met the frequency (10%) and recovery 
(90-110%) criteria. 

For mercury analysis, the instrument was calibrated with a blank 
and five standards. The correlation coefficient (0.999) met the 
criterion ( > 0.995). Recoveries for verification standards (90-116%) 
met the frequency (10%) and recovery (80-120%) criteria. 

Quantitation verification standards met both the frequency and 
recovery criteria for all metals. 

3.0 ICP-AES INTERFERENCE CHECK SAMPLE (ICS) - Acceptable 

An res was analyzed at the required frequency for each analytical 
run. res recoveries met the recovery criterion (80 - 120% or+ 2xCRDL) 
for all metals. 

4.0 LABORATORY CONTROL SAMPLES (LCS) - Acceptable 

All metals results for the LCS were within the established 
control limits for soils. 

5.0 BLANKS 

Preparation and instrument control blanks were prepared and 
analyzed in accordance with method requirements. Blank results were 
either non-detected or below a factor that could impact analytical 
sample results with the exception. of antimony, cadmium and selenium. 
Affected samples were qualified (U) for these analytes. 

6.0 MATRIX SPIKE ANALYSIS 

A-matrix spike analysis was performed for sample MJ47S7. The 
percent recovery range for this sample (81-97%) was within the 
recovery criterion (75-125%) for all analytes with the exception of 
antimony (35%) and lead (69%). Antimony and lead values were 
qualified (JL) or (UJL). 

7.0 DUPLICATE SAMPLE ANALYSIS - Acceptable 

A duplicate sample analysis was performed for sample MJ47S7. The 
range of relative percent differences (~ 12%) for this sample was 
within the control limits (+ 35% or+ 2xeRDL) for soils. 



8.0 ICP-AES SERIAL DILUTION 

A five - fold serial dilution was performed for sample MJ47S7. 
Percent differences (< 9%) were within the control criterion (< 10%) 
for all applicable metals with the exception of beryllium (18%) and 
magnesium (16%). Beryllium and magnesium values were qualified (JL). 

9.0 ASSESSMENT .SUMMARY 

The following is a summary of qualified data: The (J) qualifier 
applied by the laboratory, represents results that are estimated. 
These values fall within a concentration range that is above the 
method detection limit but below the laboratory's quantitation limit. 
A number of reported values for antimony, cadmium and selenium were 
qualified (U) due to the detected presence of these analytes in the 
instrument verification blanks. Antimony and lead values were 
qualified (JL or UJL) due to low recoveries of the matrix spike. 
Antimony and lead values may be biased low. Beryllium . and magnesium 
values were qualified (JL) due to uncertainties associated with the 
serial dilution results. Beryllium and magnesium values may be biased 
low. 

DATA QUALIFIERS 

U · 

J 

R 

UJ 

The material was analyzed for, but was not detected above 
the level of the associated value. The associated value is 
either the sample quantitation limit or the sample detection 
limit. 

The associated value is an estimated quantity. 

The data are unusable. The analyte may or may not be 
present in the sample. 

The analyte was analyzed for, but was not detected. The 
associated value is an estimate and may be inaccurate or 
imprecise. 

PROJECT SPECIFIC DATA QUALIFIERS: 

L 

H 

K 

Low bias. 

High bias. 

Unknown Bias. 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSI S DATA SHEET 

MJ47S7 
La b Name: Sentinel, Inc. 

Lab Code: SENTIN Case No. : 33419 

Contract : 68-W-04-007 

NRAS No .: SDG No.: MJ47S7 

Matrix: (soil/wate r) SOIL 

Level: (low/med) LOW 

% Solids: 91.1 

La b Sample ID: 08751 

Date Received: 10/16/2004 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I I 
CAS No. Analyte !Concentration I C Q I M I 

I I I I 
7429-90-51Aluminum I 7650 I I p I 
7440-36-0IAntimony I 6 . 6 I _;,r I -H-UTJ,iC )(. I p I 
7440-38-21Arsenic I 1. 8 I I I p I 
7440-39-31Barium I 308 I I I p I 
7440-41-71Berylliuml 0.65 I I -& .:r,lC' K. I p I 
7440-43 - 91Cadmium I 0 . 18 I .;Y I <A I p I 
7440-70-21Calcium I 2450 I I I p I 
7 440-47 - 31Chromium I 1. 3 I I I p I 
7440-48-41Cobalt I 4.7 I ;v'1 (0,S\L. I p I 
7440-50-81Copper I 8.5 I I I p I 

I 7439-89-61Iron I 20200 I I I p I 
I 7439-92-llLead I 9.5 I I #" .:fL I p I 
I 7439-95-41Magnesiuml 500 l.,YI ~ :r~\(. I p I 
I 7439-96-51Manganesel 1090 I I I p I 
I 7439-97-61Mercury I 0.03 , r, Gs,L I CV! 
I .7440-02-0!Nickel I 1. 7 I J' I 11Jj\L I p I 
I 7440-09 - 71Potassiuml 1570 I I I p I 
I 7782-49-21Selenium I 0.91 I ..Y"I <-( I p I 
I 7440-22 - 41Silver I 1.1 I u I I p I 
I 7 440-23 - 51Sodium I 248 I / I ~ 5\l- I p I 
I 7 440-28-0!Thallium I 2 . 7 I u I I p I 
I 7440-62-21Vanadium I 16.8 I I I p I 
I 7440-66-61Zinc I 33.3 I I I p I 
I 57-12-51Cyanide I I I I NRI 
I I I I I I I 
I I I I I I I 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After : YELLOW Clarity After : Artifacts~ 

Comments : 

EEB l 5 2005 

FORM IA-IN ILM05.3 

1:).M 

\\- \C> -09 

\ I 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47S8 
Lab Name : Sentinel , Inc. 

Lab Code : SENT IN Case No.: 334 19 

Contract: 68 -W-04-007 

NRAS No.: S.DG No .: MJ47 S7 

Matrix: (soil/water) SOIL 

Level: (lo w/med) LOW 

% Solids : 65 . 9 

Lab Sample ID: 08752 

Date Receive d: 10/16/2004 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I 
CAS No. Analyte I Concentration . I C Q M 

I I 
7429-90-5 Aluminum I 7780 I p 
7440-36-0 Antimony I 84.9 I -N- ;rL p 
7440-38-2 Arsenic I 611 I I p 
7440-39-3 Barium I 25.4 ITI (!,:j \l. p 
7440-41-7 Beryllium I 0.73 171 -E- .J )': K. p 
7440-43-9 Cadmium I 2.2 I I p 
7440-70-2 Calcium I 759 u I p 
7440-47-3 Chromium I 5.3 I p 
7440-48-4 Cobalt I . 1. 7 ,;y I ~K. p 
7440-50-8 Copper I 928 I p 
7439-89-61Iron I 65800 I p 
7439-92-llLead I 6280 I -N-- :,L p 
7439-95-41Magnesiuml 415 ;r I -e- .r )::::" ~ p 
7439-96-51Manganesel 98.1 I p 
7439-97-61Mercury I 16.9 .I _,Ii!' CVI 
7440-02 -0INickel I 1.0 ..r I ~IL p I 
7440-09-71Potassiuml 323 ,a,, I ~l't p I 
7782-49-21Selenium I 4.0 ,YI b'l\l- p I 
7440-22-41Silver I 14.9 I p I 
7440-23-51Sodium I 759 u I p I 
7440-28-0IThallium I 4.2 I p I 
7440-62-21Vanadium I 17.6 I p I 
7440-66-61Zinc I 824 I p I 

57-12-51Cyanide I I NRI 
I I I I 
I 1· I I 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: ~ 
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FORM IA-IN ILM05.3 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47S9 
Lab Name: Sentinel, Inc. 

Lab Code: SENTIN Case No.: 33419 

Contract: 68-W-04-007 

NRAS No.: SDG No. : MJ47S7 

Matrix: (soil/water) SOIL Lab Sample ID : 08753 

Level: (low/med) LOW Date Received: 10/16/2004 

% Solids: 94 . 2 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

I I I 
ICAS No. Analyte !Concentration C I Q I M I 
I I I I I 
I 7429-90-51Aluminum I 2470 I I p I 
I 7440-36-0IAntimony I 383 I -H- :TL I p I 
I 7440-38-21Arsenic I 938 I I p I 
I 7440-39-31Barium I 157 I I p I 
I 7440-41-71Berylliuml 0.18 .-J/1 ~~ ~)( I p I 
I 7440-43-91Cadmium I 2.8 I I p I 
I 7440-70-21Calcium I 109 .J' I 0:,:3 \l. I p I 
I 7440-47-31Chromium I 1.5 I I p I 
I 7440-48-41Cobalt I 3.3 ,r I Q6Y- I p I 
I 7440-50-81Copper I 1170 I I p I 
I 7439-89-61Iron I 49900 I I p I 
I 7439-92-llLead I 40600 I ~ :J"'L I p I 
I 7439-95-41Magnesiuml 531 y--i -£- J:.-t:.. \J~~ I p I 
I 7439-96-51Manganesel 2540 I I p I 
I 7439-97-61Mercury I 15.5 I ..B""" I CVI 
I 7440-02-0INickel I 0 . 23 .-ff' I ~:S \L- I p I 
I 7440-09-71Potassiuml 350 r-1 'bS¥-- I p I 
I 7782-49-21Selenium I 10 . 2 I I p I 
I 7440-22-41Silver I 60.5 I I p I 
I 7440-23-S!Sodium I 531 u I I p I 
I 7440-28-0IThallium I 4.6 I I p I 
I 7440-62-21Vanadium I 11. 2 I I p I 
I 7440-66-61Zinc I 1270 I I p I 
I 57-12-SICyanide I I I NRI 
I I I I I I 
I I I I I I ~ 

~ 

u-,o-oa.f 

Color Before : BROWN Clarity Before : Texture: MEDIUMS 1005 FEB. \ . 
Color After : YELLOW Clarity After: Artifacts : 

Comments : 

FORM IA-IN ILMOS.3 

\3 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47T0 
Lab Name: Sentinel , Inc. Contract : 68-W-04-007 

Lab Code : SENT IN Case No.: 33 41 9 NRAS No.: SDG No.: MJ47S7 

Mat rix : (soil/wate r) SOIL 

Level: (low/med ) LOW 

% Solids : 87 . 1 

Lab Sample ID: 08754 

Date Received : 10/16/2004 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

I I I 
ICAS No. Analyte Concentration I C Q M I 
I I I 
I 7429-90-51Aluminum 3420 I p I 
I 7440-36-0IAntimon y 118 I -N- ;r1.-. p I 
I 7440-38-2I Arsenic 707 I p I 
I 7440-39-3 Barium 6 4.2 I p I 
I 7440-41-7 Beryllium 0.51 I/" -&,¥1:.. ~ - p I 
I 7440-43-9 Cadmi um 6.5 I p I 
I 7440-70-2 Calc ium 184 I ~ <2.,'S\L p I 
I 7440-47-3 Chromium 4.8 I p I 
I 7440-48-4 Cobalt 7.4 I p I 
I 7440-50-8 Copper 1250 I p I 
I 7439-89-6 Iron 55600 I p I 
I 7439-92-1 Lead 10600 I -N- :n ... p I 
I 7439-95-4 Magnesium 402 17 -E-~~3ll. p I 
I 7439 - 96-5 Manganese 1730 I p I 
I 7439-97-6 Mercury 10 . 0 I ...0-" CVI 
I 7440-02-0 Nickel 2.2 I ,r ~S'll- p I 
I 7440-0 9-71Potassium 803 I I , p I 
I 7782-49-21Selenium 5.6 I I p I 
I 7440-22-41Silver 14.5 I I p I 
I 7440-23-51Sodium 574 I u I p I 
I 7440-28-0IThallium 4.9 I I p I 
I 7440-62-21Vanadium 25 .2 I I p I 
I 7440-66-61Zinc 1980 I I p I 
I 57-12-51Cyanide I I NRI 
I I I I I 
I I I I I 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: ~ 
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FORM IA-IN ILM05.3 



USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MJ47T2 
Lab Name: Sentinel , Inc. 

Lab Code : SENTIN Case No. : 33419 

Contract: 68-W-0 4-007 

NRAS No .: SDG No.: MJ47S7 

Matrix: (soil/water ) SOIL 

Level: (l ow/med ) LOW 

Lab Sample ID: 08 755 

Date Received: 10/16/2004 

% Solids: 89 . 6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I 
ICAS No. I Analyte !Concentration C I Q M 
I _____ . ! _____ I________ I _ ______ _ 
I 7429-90-51Aluminum I 13700 I 
I 7440-36-0IAntimony I 0.99 ...r1 
I 7440-38- 2 1Arseni c I 7.9 I 
I 7440-39-31Barium I 131 I I 
I 7440-41-7 IBerylliuml 0.29 I .cr---1 
I 7440-43-91Cadmium I 1 . 1 I I 

. I 7440-70-2 Calcium I 3360 I I 
I 7440-47-3 Chromium I 6.1 I I 
I 7440 - 48-4 Cobalt I 12.8 I I 
I 7440-50-8 Copper I 19 . 7 I I 
I 7439-89-6 Iron I 24900 I I 
I 7439-92-1 Lead I 49. 9 I I 
I 7439-95-4 Magnesium ! 5350 I I 
I 7439-96-5 Manganese ! 802 I I 
I 7439-97-6 Mercury I 1.7 I I 
I 7440-02-0 Nickel I 4. 3 I ,.r I ~~¥-
I 7440-09-7 Potassium! 624 I I 
I 7782 - 49-2 Selenium I 3.9 I u I 
I 7440-22-4 Silver I 1 . 1 I U I 
I 7440-23-51 Sodium I 110 I ,,:;, I Co.1ll-
l 7440-28-0IThallium I 2 . 8 I U I 
I 7440-62-21Vanadium I 34.5 I I 
I 7440-66-61Zinc I 222 I I 
I 57-12-51 Cyanide I I I 
I I I I I 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 

P I 
P I 
CVI 
P I 
P I 
P I 
P I 
P I 
P I 
P I 
P I 
NRI 

I _____ 1 _____ 1 ________ 1 I _______ _ 
I 
I 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

Clarity Before: 

Clarity After: 

FORM IA-IN 

Texture: MEDIUM 

Artifac~ 
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ILM05.3 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MJ47T4 
Lab Name: Sentinel, Inc. Contract: 68-W-04-007 

NRAS No.: Lab Code: SENTIN Case No.: 33419 SDG No .: MJ47S7 

Matrix: (soil /water) SOIL 

Level: (low/med) LOW 

Lab Sample ID: 08756 

Date Received: 10/16/2004 

% Solids: 65.9 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

I 
ICAS No. Analyte !Concentratio n C I Q M 
I _ _________ 1 ________ 1 __ 1 ~ 

I 7429-90-5 i Aluminum I 16100 I I '7' I P 
I 7440-36-0!Antimony I 9.1 I ,-8' 1~¥-..-N-::;A;:: ~I P 
I 7440-38-21Arsenic I 9 . 1 I I I P 
I 7440-39-31 Barium I 131 I I p 
I 7440-41-71Berylliuml 0.39 > I -£--;-t: {b)~ I P 
I 7440-43-91Cadmium I 0 . 66 # I {l -v I P :? .) r-
1 7440-70-2 i Calcium - I 5480 I I P 
I 7440-47-31Chromium I 10.6 I I p 
I 7440-48-41Cobalt I 14.8 I I P 
I 7440-50-81 Copper I 23. 6 I I P 
I 7439-89-6 I Iron I 28400 I I P 
I 7439-92-1 Lead I 11. 8 I --M" ..:,L. I P 
I 7439-95-4 Magnesium I 6070 I -e- .i-C <".5K I P 
I 7439-96-5 Manganese I 672 I I P 
I 7439-97-6 Mercury I O. 02 .,,J..- I (l_,"j\l I CV 
I 7440-02-0 Nickel I 15. 6 I ' I P 
I 7440-09-7 Potassium! 707 ..J- I ~3~ I P 
I 7782-49-2 Selenium I 5. 3 U I I P 
I 7440-22-4 Silver I 1 . 5 U I I P 
I 7440-23-5 Sodium I 406 ,J- I~¥- I P 
I 7440-28-0 Thallium I 3.8 U I IP 
I 7440-62-2 Vanadium I 48 . 8 I I P 
I 7440-66-6 Zinc I 132 I I P 
I 57 - 12-5 Cyanide I I I NR 
I I I I 

'----- -----'-------- '--------' 
Color Before: BROWN 

Color After: YELLOW 

Clarity Before: 

Clarity After: 

Texture: MEDIUM 

Artifacts: 

Comments: 

FORM IA-IN ILM05.3 



USEPA - CLP 

lA-IN EPA SAMPLE NO . 
INORGANIC ANALYSIS DATA SHEET 

MJ47T6 
Lab Name: Sentinel , Inc . -

Lab Code : SENTIN Case No .: 33419 

Contract : 68 -W- 04 - 007 

NRAS No .: SDG No .: MJ47S7 

Matrix: (soil/water) SOIL 

Level: (low/med) LOW 

% Solids: 89 .3 

Lab Sample ID: 08757 

Date Received: 10/16/2004 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

I I I I 
ICAS No. Analyte I Concentration I C I Q I M I 
I I I I I I 
I 7429-90-51Aluminum I 10500 I I I p I 
I 7440-36-0IAntimony I 0.63 I .J' I VJ~_.N- -~ I p I 
I 7440-38-21Arsenic I 11. 7 I I I p I 
I 7440-39-31Barium I 44.2 I I 

-e--~ <;J~ 
I p I 

I 7440-41-71Beryllium l 0.34 I .>'I I p I 
I 7440-43-91Cadrnium I 0.48 I ..r I tA.. I p I 
I 7440-70-21Calcium I 1140 I I I p I 
I 7440-47-31Chromium I 5 . 6 I I I p I 
I 7440-48-41Cobalt I 5.7 1. I I p I 
I 7440-50-81Copper I ·9. 8 I I I p I 
I 7439-89-6 Iron I 20500 I I I p I 
I 7439- 92 -1 Lead I 16.3 I I -N-.J~ I p I 
I 7439-95-4 Magnesium I 3410 I I ~~tJ~ I p I 
I 7439-96-5 Manganese I 598 I I I p I 
I 7439-97-6 Mercury I 0 . 13 I I I CVI 
I 7440-02-0 Nickel I 4.9 I I 

~1¥-
I p I 

I 7440-09-7 Potassium I 467 I ~, I p I 
I 7782-49-2 Selenium I 0.52 I ..;}-- I IA I p I 
I 7440-22-4 Silver I 1.1 I u I I p I 
I 7440-23-5 Sodium I 82.2 I ~, Q_jS't- I p I 
I 7440- 28 -0 Thallium I 2 .8 I u I I p I 
I 7440-62-2 Vanadium I 19.9 I I I p I 
I 7440-66-6 Zinc I 111 I I I p I 

. I 57-12-5 Cyanide I I I I NRI 
I I I I I I 
I I I I I I 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments : 

~ 
FES 1 5 ,nnc: 

FORM IA-IN ILM05 . 3 
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USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47T7 
Lab Name: Sentinel , Inc. 

Lab Code: SENTIN Case No . : 33419 

Contract: 68-W-04 - 007 

NRAS No.: SDG No.: MJ47S7 

Matrix: (soil /water) SOIL 

Level: (low/med) LOW 

% Solids: 86.7 

Lab Sampl e ID: 08758 

Date Received : 10/16/2004 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I I 
ICAS No. Analyte I Concentration I C Q I M I 
I I I I I -I 7429-90-5 Aluminum I 2490 I I p I 
I 7440-36-0 Antimony I 33.9 I -N-" .::T' L I p I 
I 7440-38-2 Arsenic I 345 I I p I 
I 7440-39-3 Barium I 15.4 I ,a,,1 t:-,:s "K- I p I 
I 7440-41-7 Beryllium! 0.36 I -a--1 --£- ~ ~J\( I p I 
I 7440-43-9 Cadmium I 1. 2 I I I p I 
I 7440-70-2 Calcium I 112 I -c- I '?:,) V-- I p I 
I 7440-47-3 Chromium I 0 . 33 I J-- I <?:,.) \l- I p I 
I 7440-48-4 Cobalt I 3.1 I ~, a;s'IL I p I 
I 7440-50 - 8 Copper I 197 I I I p I 
I 7439-89 - 6 Iron I 30600 I I I p I 
I 7439-92 - 1 Lead I 3870 I I --M"":J"'- I p I 

7439-95--4 Magnesium I 127 I ..J' I -E ,t.. ~ IJ_ I p I 
7439-96-5 Manganese I 1090 I I I p I 
7439-97 - 6I Mercury I 5 . 3 I I I CVI 
7440-02-0INickel I 0 . 59 I .J- I <b,.) \l. I p I 
7440-09-71Potassiuml 941 I I I p ., 
7782-49 - 2 1Selenium I 1.5 I ..,r I (A I p I 
7440-22 - 41Silver I 1. 4 I I I p I 
7440-23-5I Sodium I 577 I u I I p I 
7440-28-0I Thallium I 2.1 I , I a;5\J... I p I 
7440-62 - 21Vanadium I 6.1 I I I p I 
7440-66 - 61Zinc I 730 I I I p I 

57-12-51Cyanide I I I I NRI 
I I I I I I 
I I I I I I 

Color Before: BROWN Clarity Before: Texture:~DIUM 

Color After: YELLOW Clarity After: 
ArtiftBJ :\ 5 2005 

Comments: 

FORM IA-IN ILM05.3 
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USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47T9 
Lab Name: Sentinel , Inc. Contract: 68-W-04-007 

Lab Code: SENTIN Case No.: 33419 NRAS No . : SDG No.: MJ47S7 

Matrix: (soil/water) SOIL Lab Sample ID : 08759 

Leve l: (low/med) LOW Date Received: 10/16/2004 

% Solids: 68 . 2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I I I 
ICAS No. Analyte I Concentration C I Q I M I 
I I I I I 
I 7429-90-51Aluminum I 8810 I I p I 
I 7440-36-0IAntimony I 2.4 _;YI ~ SL.. I p I 
I 7440-38-21Arsenic I 33.0 I I p I 
I 7440-39-31Barium I 54.6 I I p I 
I 7440-41-71Berylliuml 0.56 _..J..,--1 --E--~ a;s\l I p I 
I 7440-43-9!Cadmium I 0 . 92 I I p I 
I 7440-70-21Calcium I 1070 I I p I 
I 7440-47-3 1Chromium I 6.0 I I p I 
I 7440-48-41Cobalt I 8.2 I I p I 
I 7440-50-S!Copper I 13 . 9 I I p I 
I 7439-89-61Iron I 22600 I I p I 
I 7439-92-l!Lead I 39.1 I ~ .TL- I p I 
I 7439-95 - 41Magnesiuml 2560 I -e-- ,:Ft:_ S"- I p I 
I 7439-96-51Manganesel 807 I I p I 
I 7439-97-61Mercury I 0 . 99 I I CVI 
I 7440-02-0!Nickel I 6 . 0 I I p I 
I 7440-09-71Potassiuml 658 ~, t;51l- I p I 
I 7782-49-21Selenium I 5 . 1 u I I p I 
I 7440-22-4 1Silver I 1.5 u I I p I 
I 7440-23 - S!Sodium I 52. 5 J...,I ~¥- I p I 
I 7440 - 28-0!Thallium I 3 . 7 u I I p I 
I 7440-62-21Vanadium I 18.4 I I p I 
I 7440-66-61Zinc I 202 I I p I 
I 57-12-51Cyanide I I I NRI 

~ 

\ \-lo - o..f 

I I I I I I ~ I I I I I I 

Color Before: BROWN Clarity Before: Texture : ~M15 'l005 
Color After : YELLOW Clarity After : Artifacts: 

Comments: 

FORM IA-IN ILM05 . 3 



USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MJ47Wl 
Lab Name: Sentinel , Inc. Contract: 68-W-04-007 

NRAS No.: Lab Code: SENTIN Case No . : 33 419 SDG No.: MJ47S7 

Matrix: (soil/water) SOIL 

Level: (l o w/med ) LOW 

Lab Sample ID : 08760 

Date Received: 10/16/2004 

% Solids: 68 .0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I 
ICAS No. Analyte Concentration I C Q M I 
I ____ _ ______ I I 
I 7429-90 - 51Alumin~m 12100 I P I 
I 7440-36-0IAntimony 3 . 9 I if" ~ :f"I- P I 
I 7440-38-2[Arsenic 67.6 I P I 
I 7440 -39- 3 1Barium 60 .1 I PI 
I 7440-41-71Beryllium 0 . 52 17 -e- ~ ~ Y.. PI 
I 7440-43-91Cadmium 0.77 I P I 
I 7440-70-21Calcium 1260 I P I 
I 7440.,-47-31Chromium 15.0 I P I 
I 7440-48-41 Cobalt 11. 7 I P I 
I 7440-50-81Copper 29.0 I P I 
I 7439-89-61 Iron 29800 I I P I 
I 7439-92-1 ILead 55.4 I -N" .TL I P I 
I 7439-95-4 IMagnesiuml 5510 I -£- ~ t'.S ~ I P I 
I 7439-96- 51 Manganese I 921 I I I P 
I 7439-97-61Mercury I 0.25 I I I CV 
I 7440-02-0INickel I 11.3 I I I P 

I -.~ 1 .~"\.¥,. I 7440-09-71 Potassium I 658 ~ •-7 J I P 
I 7782-49-21Selenium I 1.1 I -d""' I L..l I P 
I 7440-22 - 41Silver I 1.5 I U I I P 
I 7440-23 - 5 1Sodium I 63.8 I ;1 1?:,'.S¥,- IP 
I 7440-28 - 0IThallium I 3.7 I U I IP 
I 7440-62 - 21Vanadium I 35.5 I I IP 
I 7440-66-61 Zinc I 236 I I I P 
I 57 - 12 - 51 Cyanide I I I I NR 
I I I I I I 
1 ___ _ _ 1 ____ 1 I I _______ I 

Color Before: BROWN Clarity Before : Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: (i_ 
Comments: 

FEB 1 5 ?005 

FORM IA-IN ILM05.3 



USEPA - CLP 

IA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47W3 
Lab Name: Sentinel, Inc. 

Lab Code: SENTIN Case No.: 33419 

Contract: 68-W-04-007 

NRAS No . : SDG No. : MJ47S7 

Matrix: (soil/water) SOIL Lab Sample ID: 08761 

Level: (low/med) LOW Date Received: 10/16/2004 

% Solids: 58.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I 
CAS No . Analyte IConce!")tration C I Q M I 

I I I 
7429-90-51Aluminum I 7030 I p I 
7440-36-0IAntimony I 25.9 I -N' .TL p I 
7440-38-21Arsenic I 184 I p I . 
7440-39-31Barium I 261 I p I 
7440-41-71Berylliuml 0.58 .,,J- I % ;t. ~~ p I 
7440-43-91Cadmium I 3.4 I p I 
7440-70-21Calcium I 2040 I p I 
7440-47-31Chromium I 0 . 93 ,...r I C?:;,') K- p I 
7440-48-41Cobalt I 16.6 I p I 
7440-50-81Copper I 15.6 I p I 
7439-89-61Iron I 29900 I p I 
7439-92-l!Lead I 70.9 I -N- ;f'L p I 
7439-95-41Magnesiuml 646 .....J-1 -& ;rt:: f!:>:'j(. p I 
7439-96-51Manganesel 16100 I _p,- p I 
7439-97-61Mercury I 0.40 I CVI 
7440-02-0!Nickel I 8.5 I p I 
7440-09-71Potassiuml 802 .a-- I ~ 'i. p I 
7782-49-21Selenium I 8.5 I p I 
7440-22-41Silver I 1. 7 u I p I 
7440-23-51Sodium I 862 u I p I 
7440-28-0IThallium I 1. 6 ~, q;j~ p I 
7440-62-21Vanadium I 5.9 ...J. I QiS¥,. p I 
7440-66-61Zinc I 3610 I p I 

57-12-51Cyanide I I NRI 
I I I I 
I I I I 

~ 

\\-\0-o..\ 

Color Before: BROWN Clarity Before : Texture: MEDTz_-
Color After: YELLOW Clarity After: Artifacts: 

Comments: FEB 1 5 2005 

FORM IA-IN ILM05.3 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47W4 
Lab Name : Sent ine l , Inc . 

Lab Code : SENTIN Case No.: 33419 

Contract: 68-W-04 - 007 

NRAS No .: SDG No.: MJ47S7 

Matri x : (soil/water) SOIL 

Level: (l ow/me d} LOW 

% Solids : 77 .7 

Lab Sample ID : 08762 

Date Re ceived: 10/16/2004 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

I I 
CAS No . Analyte !Concentration I C Q I M 

I I I 
7429- 90-5I Aluminum I 8970 I I I p 
7440-36-0!Antimony I 5.1 I/ I --H°f,:S-L I p 
7440-38-2 I Arsen ic I 51.8 I I I p 
7440 - 39-31Barium I 30 .8 I I I p 
7440-41-71Berylliuml 0.49 I .J/1 -E- K (!;)K I p 
7440-43-91Cadmium I 3.8 I I I p 
7440-70-21Calcium I 609 I .-rr I ~:.S 'L I p 
7440-47-31Chromium I 3.8 I I I p 
7440-48-4!Cobalt I 20.5 I I I p 
7440- 50-81Copper I 536 I I I p 
7439 - 89- 6I Iron I 20300 I I I p 
7439-92-l!Lead I 2760 I I ,N- ;f"l,.. I p 
7439-95-4!Magnesiuml 2620 I I -E .J:\:::. [S it. I p 
7439 - 96-5I Manganesel 2730 I I I p 
7439 - 97-6I Mercury I 1.3 I I I CV! 
7440-0 2-0!Nicke l I 3.8 I . .r I £b'S¥- I p I 
7440-09-7I Potassium l 481 I r1 !b~¥- I p I 
7782 - 49-2I Selenium I 1.3 I .J-'I « I p I 
7440-22-4I Silver I 0.27 I ..;i:...1 'b:'S~ I p I 
7440-23-5 I Sodium I 644 I u I I p I 
7440-28-0I Thallium I 3". 2 I u I I p I 
7440-62-21Vanadium I 21. 4 I I I p I 

~ 

l\. - \c - a-{ 

7440-66-6I Zinc I 787 I I I p I Pi-57-12-5I Cyanide I I I I NRI 
I I I I I I 
I I I I I -FEB 1 5 2005 

Color Before : BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM IA-IN ILM05.3 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47W5 
Lab Name: Sentinel, Inc . 

Lab Code: SENTIN Case No. : 33419 

Contract: 68 -W- 04-007 

NRAS No. : SDG No. : MJ47S7 

Matrix: (soil/water) SOIL 

Level: (low/med) LOW 

% Solids: 81.1 

Lab Sample ID: 08763 

Date Received: 10/16/2004 

Concentration Units (ug/L or mg/kg dry we ight): MG/KG 

I I I I 
ICAS No. Analyte I Concentration I C Q I M I 
I I I I I 
I 7429-90-51Aluminum I 7150 I I p I 
I 7440-36-0IAntimony I 8.5 I I -M" :TL I p I 
I 7440-38-21Arsenic I 77.2 I I I p I 
I 7440-39-31Barium I 21.1 I .,o I (bj\L I p I 
I 7440-41-71Berylliuml 0.39 I..J-1 ~ ~q;Y~- I p I 
I 7440-43-91Cadmium I 3 . 9 I I I p I 
I 7440-70-21Calciurn I 491 I ,,J- I 0:,1\L I p I 
I 7440-47-3 1Chrorniurn I 4.0 I I I p I 
I 7440-48-41Cobalt I 9.9 I I I p I 
I 7440-50-81Copper I 445 I I I p I 
I 7439-89-61Iron I 22600 I I p I 
I 7439-92-11 Lead I 1640 I I ,tt-;f'L p I 
I 7439-95-41Magnesiuml 2160 I I --e- -~ s~ p I 
I 7439-96-51Manganesel 1020 I I p I 
I 7439-97-61Mercury I 0.62 I I CVI 
I 7440-02-0INickel I 2 .7 l-a"i<b.~ p I 
I 7440-09-71Potassiuml 437 I ,J.- I (b.'S\£.. p I 
I 7782-49-21Selenium I 1. 5 I .J-' I LA p I 
I 7440-22-41Silver I 0 . 57 I ;J- I (}?':.>'I- p I 
I 7440-23-51Sodiurn I 617 I u I p I 
I 7440-28-0IThallium I 1.5 I ,J_, I '63\L p I 
I 7440-62-21Vanadium I 17 .2 I I p I 
I 7440-66-61Zinc I 709 I I p I 
I 57-12-51Cyanide I I I NRI 
I I I I I I 
I I I I I 

~D~ Color Before : BROWN Clarity Before: Texture : 

"u..M. 

\\-to - o~ 

Color After: YELLOW Clarity After: Artifacts: FEB. 1 5 2005 

Comments: 

FORM IA-IN ILM0S. 3 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANI C ANALYSI S DATA SHEET 

MJ47W8 
Lab Na me : Se ntinel , Inc . 

Lab Code: SENTIN Case No .: 33 41 9 

Con t r act : 68-W-0 4-0 07 

NRAS No . : SDG No .: MJ4 7S7 

Matri x : (soil / wa t er ) SOIL Lab Sampl e I D: 08 7 6 4 

Level: (low/me d) LOW Date Re c e i ved: 10/16/2004 

% Sol i ds: 71 .7 

Concentrati on Units (ug/L o r mg/kg dry weight): MG/KG 

I I 
JCAS No . Analyte !Concentration C I Q I M 
I I I I 
I 74 29-90-5!Aluminum I 9600 I I I p 
I 7440-36-0JAntimony I 3.8 ,~, -M"~:T L- I p 
I 7440- 38- 2 !Arsenic I 47.9 I I I p 
I 7440- 3 9-3JBarium I 70.5 I I I p 
I 7440-41-71Berylliuml 0.38 ITI -e- :vt:~~ I p 
I 7440-43-91Cadmium I 0.82 I I I p 
I 7440-70-2 1Calcium I 1100 I I I p 
I 7440-47-3JChromium I 6.4 I I I p 
I 7440-48-4!Cobalt .I 7.4 I I I p 
I 7440-50 - 81Copper I 15.7 I I I p 
I 74 3 9-8 9-61Iron I 23000 I I I p 
I 74 3 9-92-llLead I 150 I I ..w-- :1'" '- I p 
I 7439-95 - 4 Magnesium I 3430 I I --& .~ l-0~1 p 
I 74 3 9-96-5 Manganese! 930 I I p 
I 7439-97-6 Mercury I 0 . 26 I I · ~ CV 
I 7440-02-0 Nickel I 5 .0 I ..>YI Q,'1 p 
I 7440-09-7 Potassium I 563 I YI (b.'S tL. p 
I 7782-4 9-2 Selenium I 0.83 I ..Y'I LA p 

I 7440-22 - 4 Silver I 1.4 I u I p 
I 7440-23 - 5 Sodium I 64 . 6 I > I (h.-S-\C.. p I 
I 7440-28-0 Thallium I 1. 6 I J/1 0:::.3\L p I 
I 7440-62-2 Vanadium I 18.9 I I p I 
I 7440-66-6 Zinc I 234 I I p I 
I 57-12-5 Cyanide I I I NRI 
I I I I I 
I I I I I 

~ 

\\- 10 -o4 

Color Before: BROWN Clarity Before: Texture: ~E4-
Color After: YELLOW Clarity After: Artifacts: FEB 1 5 2005 
Comments: 

FORM IA-IN I LM05.3 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47W9 
Lab Name: Sentinel, Inc. Contract: 68-W-04-007 

Lab Code: SENTIN Case No.: 33419 NRAS No.: SDG No. : MJ47S7 

Matrix: (soil/wa te r) SOIL Lab Sample ID: 08765 

Level: (low/med) LOW Date Received: 10/16/2004 

% Solids: 76. 2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I 
ICAS No. Analyte I Concentration C I Q I M 
I I I I 
I 7429-90-51Aluminum I 7160 I I p 

I 7440-36-0!Antimony I 38.2 I I -N- :TL I p 

I 7440-38-21Arsenic I 248 I I I p 

I 7440-39-31Barium I 23.5 I~ I (!;5"-. I p 

I 7440-41-71Berylliuml 0.34 1.41 -&-j1:. e,:s ~ I p 

I 7440-43-91Cadmium I 1.5 I I I p 

I 7440-70-21Calcium I 486 ,~, (b3¥- I p 

I 7440-47-31Chromium I 4.5 I I I p 

I 7440-48-41Cobalt I 8 . 0 I I I p 

I 7440-50-81Copper I 466 I I I p 

I 7439-89-61Iron I 33500 I I I p 

I 7439-92-llLead I 5850 I I ,N- j"°L. I p 

I 7439-95-41Magnesium1· 679 I I -E" .Pc s~ I p 

I 7439-96-51Manganesel 1250 I I I p 
7439-97-61Mercury I 24.3 I I .¥ I CV 
7440-02-0INickel I 2 . 3 1~1~3't- I p I 
7440-09-71Potassiuml 527 I .,y I Q,3 ¥- I p I 
7782-49-21Selenium I 3.7 1,-J- 10:S~ I p · I 
7440-22-41Silver I 9 . 5 I I I p I 
7440-23-51Sodium I 656 I u I I p I 
7440-28-0IThallium I 2.3 1 .iJ.- 1 q;s~ I p I 
7440-62-21Vanadium I 18.0 I I I p I 
7440-66-61Zinc I 526 I I I p I 

57-12-51Cyanide I I I I NRI 
I I I I I I 

~ 

1\-\b - o'-{ 

I I I I I I rz___ 
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After : YELLOW Clarity After: Artifacts: 
FEB 15 2005 

Comments: 

FORM IA-IN ILM05.3 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47Xl 
Lab Name: Sentinel, Inc. 

Lab Code : SENTIN Case No . : 33419 

Contract: 68-W-04-007 

NRAS No.: SDG No.: MJ47S7 

Matrix: (soil/water) SOIL 

Level: (low/me d) LOW 

% Solids: 83 . 0 

Lab Sample ID: 08766 

Date Received : 10/16/2004 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color 

Color 

I 
ICAS No . Analyte !Concentration 
I __________ I _______ _ 
I 7429-90-51Aluminum I 
I 7440-36- 0IAntimony I 
I 7440 - 38-21Arsenic I 
I 7440-39-31Barium I 
I 7440-41-71Berylliuml 
I 7440-43-91Cadmium I 
I 7440-70-21Calcium I 
I 7440-47-31Chromium I 
I 7440-48-41Cobalt I 
I 7440-50-81Copper I 
I 7439-89-61Iron I 
I 7439-92-l!Lead 
I 

I 
I 
I 

7439-95-41Magnesium 
7439 - 96-51Manganese 
7 439-97-6 1Mercur y 
7440-02-0INickel 

I 7440-09-71Potassium 
I 7782-49-21Selenium 
I 7 440 - 22-41Si l ver 
I 7440-23~51Sodium 
I 7440-28-0IThallium 
I 7440 - 62-21Vanadium 
I 7440 - 66-61Zinc 
I 57 - 12-51Cyanide 
I I 

8350 
0.65 

20.5 
140 

0.65 
0 . 19 

1610 
4.2 
5.8 
7.3 

25900 
9 . 4 

1640 
824 

0.04 
2 . 8 

833 
0 . 90 
1. 2 

97 . 4 
3 . 0 

20.9 
40.0 

1 ____ _ 1 _____ --------

Before: BROWN Clarity Before: 

After: YELLOW Clarity After: 

Comments : 

FORM IA-IN 

I I 
C I Q I 

I ________ I 
I I 

I 4 I ~ lA r;c"i( I 
I I 
I I 
I -E- .rt= :S\( I 

.J-' I IA I 
I I 
I I 

> I (b0~ I 
I I 
I I 
I -N- :f"L- I 
I -£- J::t: :S~ I 
I I 

.--tr I (s.3 \l- I 
J/ I 0::,"'S '(.. I 

I I 
.d'I (,{ I 
u I I 

..J.,, I '!-;S¥- I 
u I I 

I I 
I I 
I I 
I I 
I I 

Texture: 

Artifacts: 

I 
M I 

I 
P I 
P I 
P I 
P I 
P I 
P I 
P I 
P I 
P I 
P I 
P I 
P I 
P I 
P I 
CVI 
P I 
P I 
P I 
P I 
P I 
P I . 
P I 
P I 
NR I 

I 
I 

MErft_ 
FEB 1 5 2005 

ILM05.3 



USEPA - CLP 

lA- IN EPA SAMPLE NO. 
INORGANI C ANALYSIS DATA SHEET 

Lab Name : Sentinel , 

Lab Code: SENTIN 

Matrix: (soil/water) 

Le ve l: (low/me d) LOW 

% Solids: 

In c . 

Case No.: 

SOIL 

89.7 

33419 

Contract: 68-W-04-007 

NRAS No.: 

MJ47X3 

SDG No .: MJ47S7 

Lab Sample ID: 08767 

Date Received : 10/16/2004 

Concentrati on Units (ug/L or mg/kg dry weight) : MG/KG 

I I 
ICAS No . Analyte I Concentration C I Q I M 
I I I I 
I 7429-90-51Aluminum I 13200 I I p 
I 7440-36-0IAntimony I 12.4 I .w- :r L I p 
I 7440-38 - 21Arsenic I 90.8 I I p 

7440-39-31Barium I 81.2 I I p 
7440-41 -71 Berylliuml 0.56 I -E" ~0~ I p 

3 . 2 p 7440-43-91Cadmium I I I 
7440-70 - 21Calcium I 1270 I I p ~ 

7440 - 47 - 31Chromium I 12 .1 I I p 
\ \- \o-o..\ ·7440-48 -41 Cobalt I 13 .3 I I p 

7440-50 - SICopper I 206 I I p 
7439-89-61Iron I 25600 I I p 
7439-92 -llLead I 590 I » ::r L. I p 
7439-95-41Magnesiuml 5090 I ~~:s-~ I p 
7439-96- 51Manganesel 740 I I p 
7439-97-61Mercury I 1. 4 I I CVI 
7440-02-0INickel I 6.2 ltp'tl- I p 
7440-09-7 1Potassium l 456 ..P-I I p 
7782 -4 9- 21Selenium I 1.5 ..J'"I (...( I p 
7440-22-41Silver I 1. 7 I I p 
7440 - 23-51Sodium I 557 u I I p 
7440-28-0IThallium I 2.8 u I I p 
7440-62-21Vanadium I 32 .1 I I p 
7440-66-61Zinc I 538 I I p 

57-12-51Cyanide I I I NR 
I I I I 
I I I I 

-:EDI~ Color Before: BROWN Clarity Before: Texture: 

Color After : YELLOW Clarity After: Artifacts: FEB 1 5 2005 
Comments: 

FORM IA-IN ILM05.3 



Lab Name: Sentinel , Inc. 

USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

Lab Code: SENTIN Case No.: 33419 

Contract: 68-W-04-007 

NRAS No.: 

EPA SAMPLE NO. 

MJ47X5 

SDG No.: MJ47S7 

Matrix: (soil/water) SOIL 

Level: (low/med) LOW 

Lab Sample ID: 08768 

Date Received: 10/16/2004 

% Solids: 86.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I I 
ICAS No. Analyte I Concentration C I Q I M I 
I I I I I 
I 7429-90-51Aluminum I 13100 I I p I 
I 7440-36-0!Antimony I 0 . 50 .,r I ...N (A ::r YK1 p I 
I 7440-38-21Arsenic I 26. 2 I I p I 
I 7440-39-31Barium I 71. 6 I I p I 
I 7440-41-71Berylliuml 0.70 I ..h' ~ ~ ¥.. I p I 
I 7440-43-91Cadmium I 0.83 I I p I 
I 7440-70-21Calcium I 1790 I I p I ""'D-J'""' 
I 7440-47-3 Chromium I 2.3 I I p I \\-,o - o'-\ 
I 7440-48 - 4 Cobalt 8.2 I I p I 
I 7440-50-8 Copper 18.0 I I p I 
I 7439-89-6 Iron 21800 I I p I 
I 7439-92-1 Lead 54.8 I -N" ~L- I p I 
I 7439-95-4 Magnesium 3410 I .e-- ~ _:s ',( I p I 
I 7439-96-5 Manganese 903 I I p I 
I 7439-97-6 Mercury 0.01 #It;::;'? I CVI 
I 7440-02-0 Nickel 3 . 3 ., I q;S't- I p I 
I 7440-09-7 Potassium 512 -iL I ~ --S"- I p I 
I 7782-49-2 Selenium 0.61 I ..r I <A I p I 
I 7440-22-4 Silver 1.2 I u I I p I 
I 7440-23-5 Sodium 576 I u I I p I 
I 7440-28- 0!Thallium 2 . 9 I u I I p I 
I 7440-62-21Vanadium 22.9 I I I p I 
I 7440-66-61Zinc 176 I I I p I 
I 57-12-51Cyanide I I I NRI 
I I I I I I 
I I I I I I 

Color Before: BROWN Clarity Before: Texture: ME(i;.. 
Color After: YELLOW Clarity After: Artifacts: 

Comments: 
FEB 1 5 2005 

FORM IA-IN ILM05.3 



USEPA - CLP 

9-IN 
METHOD DETECTION LIMITS (ANNUALLY) 

Lab Name: Sentinel, Inc . Contract: 68-W-04-007 

Lab Code: SENTIN Case No.: 33419 NRAS No . : 

Instrument Type : P 

Preparation Method : HSl 

Instrument ID: P3 

Concentration Units (ug/L or mg/kg): MG/KG 

I I 
Wavelength I CRQL I 

Analyte /Mass I I 
I I 

!Aluminum 308 . 201 20 I 
!Antimony 206.801 6 I 
!Arsenic 189 . 001 1 I 
!Barium 493.401 20 I 
I Beryllium I 313.001 0.5 I 
!Cadmium I 226 .501 0.5 I 
Calcium I 317.901 500 I 
Chromium I 267. 70 I 1 I 
Cobalt I 228 . 601 5 I 
Copper I 324 . 701 2.5 I 
Iron I 271.401 10 I 
Lead I 220 . 301 1 I 
Magnesium I 279.001 500 I 
Manganese! 257.601 1.5 I 
Mercury I I 0 . 1 I 
Ni ckel I 231. 60 I 4 I 
Potassium! 766.401 500 I 
Selenium I 196.001 3.5 I 
Silver I 328 . 001 1 I 

!Sodium I 330.201 500 I 
!Thallium I 190 . 801 2.5 I 
!Vanadium I 292.401 5 I 
!Zinc I 206.201 6 I 
!Cyanide I I 2 . 5 I 
I I I I 

Comments: 
P3: THERMO JARRELL ASH 

FORM IX-IN 

I 
MDL I 

I 
I 

0.481 
0 . 231 
0 . 261 
0 . 13 I 

0.0101 
0. 0'791 

91.01 
0.0931 

0 . 121 
0.23 1 

1. 6 I 
0 . 261 

4 . 71 
0.0251 

I 
0.141 

3 . 41 
0.401 
0 . 151 
31.1 I 
0 . 791 
0.11 I 
1. 4 I 

I 
I 

SDG No.: MJ47S7 

Date: 07/01/2004 

ILM05 . 3 



USEPA - CLP 

9-IN 
METHOD DETECTION LIMITS (ANNUALLY) 

Lab Name: Sentinel , Inc. Contract: 68-W-04-007 

Lab Code: SENTIN Case No .: 33419 NRAS No. : 

Instrument Type: p Instrument ID: P4 

Preparation Method: HSl 

Concentration Units (ug/L or mg/kg) : MG/KG 

I I 
Wa"l.7elength CRQL I MDL I 

Analyte /Mass I I 
I I 

I Aluminum 20 I I 
I Antimony 6 I I 
!Arsenic 1 I I 
I Barium 20 I I 
I Beryllium I 0 . 5 I I 
I Cadmium I 0.5 I I 
!Calcium I 500 I I 
I Chromium I 1 I I 
I Cobalt I 5 I I 
I Copper I 2.5 I I 
!Iron I 10 I I 
!Lead I 220.30 1 I 0 .13 I 
!Magnesium I 500 I I 
I Manganese I 257 . 60 1.5 I 0. 009·1 
!Mercury I I 0.1 I I 
!Nickel I I 4 I I 
I Potassium! I 500 I I 
I Selenium I I 3.5 I I 
I Silver I I 1 I I 
I Sodium I I 500 I I 
!Thallium I I 2.5 I I 
I Vanadium I I 5 I I 
I Zinc I I 6 I I 
!Cyanide I I 2.5 I I 
I I I I I 

Comments: 
P4: THERMO JARRELL ASH 

FORM IX-IN 

SDG No.: MJ47S7 

Date: 07/01/2004 

ILM05.3 



USEPA - CLP 

9-IN 
METHOD DETECTION LIMITS (ANNUALLY) 

Lab Name: Sentinel , Inc. Contract : 68-W-04-007 

Lab Code: SENTIN Case No. : 33419 NRAS No.: 

Instrument Type : CV 

Preparation Method: CSl 

Instrument ID: C6 

Concentration Units (ug/L or mg/kg): MG/KG 

I I 
Wavelength I CRQL I 

Analyte /Mass I I 
I I 

I Aluminum I 20 I 
I Antimony I 6 I 
I Arsenic I 1 I 
I Barium I 20 I 
I Beryllium I I 0.5 I 
!Cadmium I I 0.5 I 
I Calcium I I 500 I 
Chromium I I 1 I 
Cobalt I I 5 I 
Copper I I 2.5 I 
Iron I I 10 I 
Lead I I 1 I 
Magnesium! I 500 I 
Manganese I I 1.5 I 
Mercury I 253.701 0 . 1 I 
Nickel I I 4 I 
Potassium I I 500 I 
Selenium I I 3.5 I 
Silver I I 1 I 
Sodium I I 500 I 
Thallium I I 2.5 I 
Vanadium I I 5 I 
Zinc I I 6 I 

I Cyanide I I 2.5 I 
I I I I 

Comments: 
C6: CETAC M6000 

FORM IX-IN 

I 
MDL I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.0081 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SDG No. : MJ47S7 

Date: 01/15/2004 

ILM05.3 
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USEPA - CLP 

12-IN 
PREPARATION LOG 

Lab Name: Sentinel , Inc. Contract: 68-W-04-007 

Lab Code : SENTIN Case No.: 33 41 9 NRA S No.: SDG No.: MJ47S7 

Preparation Method: HSl 

EPA Preparation Weight I Volume I 
Sample No. Date (gram) I (mL) I 

I I 
LCSS 10/25/2004 1 . 001 100 I 
MJ47S7 10/25/2004 1.001 100 I 
MJ47S7D 10/25/2004 1.001 100 I 
MJ47S7S 10/25/2004 1.001 100 I 
MJ47S8 10/25/2004 1.001 100 I 
MJ47S9 10/25/2004 1.00 100 I 
MJ47T0 10/25/2004 1.00 100 I 
MJ47T2 10/25/2004 1.00 ) 00 I 
MJ47T4 10/25/2004 1.00 100 I 
MJ47T6 10/25/2004 1.00 100 I 
MJ47T7 10/25/2004 1.00 100 I 
MJ47T9 10/25/2 004 1.00 100 I 
MJ47Wl 10/25/2004 1.00 100 
MJ47W3 10/25/2004 1.00 100 
MJ47W4 10/25/2004 1.00 100 
MJ47W5 10/25/2004 1.00 100 
MJ47W8 10/25/2004 1.00 100 
MJ47W9 10/25/2004 1.001 100 
MJ47Xl 10/25/2004 1.001 100 
MJ47X3 10/25/2004 1.001 100 
MJ47X5 10/25/2004 1 . 001 100 
PBS 10/25/2004 1.001 100 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FORM XII-IN ILM05.3 



USEPA - CLP 

12-IN 
PREPARATION LOG 

Lab Name: Sentinel , Inc. Contract: 68-W-04-007 

Lab Code: SENTIN Case No.: 33419 NRAS No . : SDG No .: MJ47S7 

Preparation Method: CSl 

I EPA Preparation I Weight I Volume I 
I Sample No . Date I (gram) I (mL) I 
I I I I . i CCB 10/22/2004 I I 100 I 
I CCV 10/22/2004 I I 100 I 
I CRI 10/22/200 4 I I 100 I 
I ICB 10/22/2004 I I 100 I 
I rev 10/22/2004 I I 100 I 
I LCSS 10/22/2004 I 0 . 201 100 I 
I MJ47S7 10/22/2004 I 0.201 100 I 
I MJ47S7D 10/22/2004 I 0 . 201 100 I 
I MJ47S7S 10/22/2004 I 0.201 100 I 
I MJ47S8 10/22 / 2004 I 0 . 201 100 I 
I MJ47S9 10/22/2004 I 0 . 201 100 I 
I MJ47TO 10/22/2004 I 0.201 100 I 
I MJ47T2 10/22 /2004 I 0 . 201 100 I 
I MJ47T4 10/22/2004 I 0 . 201 100 I 
I MJ47T6 10/22/2004 I 0 . 201 100 I 
I MJ47T 7 1 0/22/2004 I 0 . 201 100 I 

MJ47T9 10/22/2004 I 0 . 20 1 100 I 
MJ47Wl 10/22/2004 I 0 . 20 100 I 
MJ47W3 10/22/2004 I 0 . 20 100 I 
MJ47W4 10/22/2004 I 0 . 20 100 I 
MJ47WS 10/22/2004 I 0.20 100 I 
MJ47W8 10/22/2004 I 0 . 20 100 I 
MJ47W9 10/22/2004 I 0 . 20 100 
MJ47Xl 10/22/2004 I 0.20 100 
MJ47X3 10/22/2004 I 0 . 20 100 
MJ47XS 10/22/2004 I 0 . 20 100 
PBS 10 / 22 / 2004 I 0 . 20 10 0 
so 10/22/2004 I 100 
S0.2 10/22/2004 I 100 
Sl.0 10/22/2004 I 100 
SlO.O 10/22/2004 I 100 
S2.0 10/22/2004 I 100 
SS.O 10/22/2004 I 100 

I 
I 

FORM XII-IN ILMOS . 3 



Reply To 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 Sixth Avenue 
Seattle, Washington 98101 

November 9 , 2004 

Attn . Of: OEA-095 

MEMORANDUM 

;:E. --=-.r "f· :~., 
\ \ f I z) c~1 

SUBJECT: Data Validation for Musick Mine PA/SI, Case# 33419, 
SDG: MJ47Tl, Metals Analysis 

FROM: Donald Matheny, Chemist~ 
Technical Support Unit, OEA 

TO: Joanne LaBaw, Regional Project Manager 
Office of Environmental Cleanup 

CC: David Dinkuhn, Weston Solutions 

The data validation of metals analysis for the above sample set 
is complete. Eleven (11) water samples were analyzed for metals by 
Sentinel Inc.,· Huntsville, AL. Sample numbers for this deli very group 
are as follows: 

MJ47Tl 
MJ47W6 

MJ47T3 
MJ47W7 

DATA QUALIFICATIONS 

MJ47T5 
MJ47XO 

MJ47T8 
MJ47X2 

MJ47W0 
MJ47X4 

MJ47W2 

The following comments refer to the lab's performance in meeting 
quality control specifications outlined in the "CLP Statement of Work 
( CLP-SOW) for Inorganic Analysis, rev·. ILM0S. 3 11

, the "USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data 
Review, EPA-540/R-94-013" and the judgment of the reviewer. The 
comments presented herein are based on the information provided for 
the review. 

1.0 TIMELINESS - Acceptable 

The holding time from the date of collection to the date of 
digestion and analyses were met for all metals (metals 180 days, 
mercury 28 days). Samples were collected on 10/12/04 thru 10/14/04. 
ICP - AES analysis was conducted on 10/23/04 and mercury analysis on 
10/22/04. 



2.0 INSTRUMENT CALIBRATION/VERIFICTION - Acceptable 

For ICP-AES analysis, instrument calibration was pe~formed in 
accordance with method requirements. Recoveries for instrument 
verification standards (97-106%) met the frequency (10%) and recovery 
(90-110%) criteria. 

For mercury analysis, the instrument was calibrated with a blank 
and five standards. The correlation coefficient (0.999) met the 
criterion (> 0.995). Recoveries for verification standards (89-105%) 
met the frequency (10%) and recovery (80-120%) ·criteria. 

Quantitation verification standards met both the frequency and 
recovery criteria for all metals. 

3.0 ICP-AES INTERFERENCE CHECK SAMPLE {ICS·) - Acceptable 

An res was analyzed at the required frequency for each analytical 
run. res recoveries met the . recovery criterion (80-120% or+ 2xCRDL) 
for all metals. 

4.0 LABORATORY CONTROL SAMPLES (LCS) - Acceptable 

All metals results (99 - 106%) for the LCS were within the 
established control limits (80-120%) for waters. 

5.0 BLANKS 

Preparation and instrument control blanks were prepared and 
analyzed in accordance with method requirements. Blank results were 
either non-detected or below a factor that could impact analytical 
sample results with the exception of aluminum, barium, beryllium, 
cadmium, copper, manganese and zinc. Affected samples were qualified 
(U) for these analytes. 

6.0 MATRIX SPIKE ANALYSIS - Acceptable 

A matrix spike analysis was performed for sample MJ47W7. The 
percent recovery range for this sample (93-118%) was within the 
recovery criterion (75-125%) for metals. 

-7.0 DUPLICATE SAMPLE ANALYSIS - Acceptable 

A duplicate sample analysis was performed for sample MJ47W7. The 
range of relative percent differences (~ 8%) for this sample was 
within the control limits (+ 20% or+ CRDL) for waters. 



8.0 ICP-AES SERIAL DILUTION - Acceptable 

A five -fold serial dilution was performed for sample MJ47W7. 
Percent differences (< 4%) were within the control criterion ( < 10%) 
for all applicable metals. · 

9.0 ASSESSMENT SUMMARY 

The following is a summary of qualified data: The (J) qualifier 
applied by the laboratory, represents results that are estimated. 
These values fall within a concentration range that is above the 
method detection limit but below the laboratory's quantitation limit. 
A number of reported values for aluminum, barium, beryllium, cadmium, 
copper, manganese and zinc were qualified (U) due to the detected 
presence of these analytes in the preparation and/or instrument 
verification blanks. · 

DATA QUALIFIERS 

u 

J 

R 

UJ 

The material was analyzed for, but was not detected above 
the level of the associated value. The associated value is 
either the sample quantitation limit or the sample detection 
limit. 

The associated value is an estimated quantity. 

The data are unusable. The analyte may or may not be 
present in the sample. 

The analyte was analyzed for, but was not ·detected. The 
associated value is an estimate and may be inaccurate or 
imprecise. 

PROJECT SPECIFIC DATA QUALIFIERS: 

L 

H 

K 

Low bias. 

High bias. 

Unknown Bias. 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47Tl 
Lab Name: Sentinel , Inc . Contract: 68 -W- 04 -007 

Lab Code: SENTIN Case No .: 33419 NRAS No.: SDG No.: MJ4 7Tl 

Matrix: (soil/water) WATER 

Level: (low/med) LOW 

% Solids : 0.0 

Lab Sample ID: 08740 

Date Received : 10/16/2004 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

I I 
ICAS No. Analyte !Concentration C Q I M I 
I I I I 
I 7429-90-51Aluminum I 243 V. I p I 
I 7440-36-0IAntimony I 60.0 u I p I 
I 7440-38-21Arsenic I 10.0 u I p I 
I 7440-39-31Barium I 6 . 7 ~ (A I p I 
I 7440-41-71Beryllium 5 . 0 u I p I 
I 7440-43-91Cadmium 5.0 u I p I 
I 7440-70-21Calcium 6000 I p I 
I 7440-47-31Chromium 10.0 u I p I 
I 7440-48-41Cobalt 50 . 0 u I p I 
I 7440-50-81Copper 25.0 u I p I 
I 7439-89-61 Iron 100 u I p I 
I 7439-92-l!Lead 10.0 u I p I 
I 7439-95-41Magnesium 1130 .,. ea (b}K. I p I 
I 7439-96-SIManganese 15.0 u I p I 
I 7439 -97-61Mercury 0 . 20 u I CVI 
I 7440-02-0 INickel 40 . 0 u I p I 
I 7440-09-71Potassium 540 .J-' ('b~ K I p I 
I 7782-49-21Selenium 35 . 0 u I p I 
I 7440-22-41Silver 10. 0 I u I p I 
I 7440-23-51Sodium 3330 l.,..J- ~~ I p I 
I 7440-28-0IThallium 25.0 I u I p I 
I 7440-62-21Vanadium 50 . 0 I u I p I 
I 7440-66-61Zinc 4.1 I .;r LA I p I 
I 57-12-51Cyanide I I NR I 
I I I I I 
I I I I I 

Color Before: COLORLESS Clarity Before: CLEAR Texture : 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments : 0-

FORM IA-IN ILM05 . 3 
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USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47T3 
Lab Name: Sentine l, Inc . Contract: 68 -W-04-007 

Lab Code : SENT IN Case No.: 33419 NRAS No.: SDG No. : MJ47Tl 

Matrix: (soil/water) WATER Lab Sample ID: 08741 

Level: (low/med) LOW Date Received : 10/16/2004 

% Solids: 0 . 0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

I I I 
ICAS No . Analyte !Concentration C I Q I M I 
I I I I I 
I 7429~9 0-51Aluminum I 255 I I I p I 
I 7440-36-0IAntimony 60.0 I u I I p I 
I 7440-38-21Arsenic 10 .0 I u I I p I 
I 7440-39-3 Barium 6.4 I ,if" CA I p I 
I 7440-41-7 Beryllium 5.0 I u I p I 
I 7440-43-9 Cadmium 5.0 I u I p I 
I 7440 -70-2 Calcium 12000 I I p I 
I 7440-47-3 Chromium 10.0 I u I p I 
I 7440-4 8- 4 Cobalt 50.0 I u I p I 
I 7440-50-8 Copper 25.0 I u I p I 
I 7439 - 89 - 6 Iron 100 I u I p I 
I 7439-92-1 Lead 10 .0 I u 

~;f\( 
I p I 

I 743 9-95-4 Magnesium 2210 I~ I p I 
I 7439-96-5 Manganese I 8.5 I ij--- <b:.S lL I p I 
I 7439-97-6 Mercury I 0 . 20 I u I CVI 
I 7440-0 2-0 Nickel I 40 . 0 I u I p I 
i 7440-09-7 Potassium I 629 I~ - r.:,--~ I p I 
1 778 2-49-2 Selenium I 35.0 I u I p I 
I 7440 -22 -4 Silver I 10.0 I u I I p I 
I 7440-23-5 Sodium I 4820 I ..r I (',,,3 \L I p I 
I 7440-28-0 Thallium I 25.0 I u I I p I 
I 7440-62-2 Vanadium I 50.0 I u I I p I 
I 7440- 66 -6 Zinc I 5.2 I ...:r I lA. I. P I 
I 57-12-5 Cyanide I I I I NRI 
I I I I I I 
I I I I I I 

Color Before: COLORLESS 

Color After: COLORLESS 

Clarity Before : CLEAR 

Clarity After: CLEAR 

Texture: 

Artifacts: 

Comments: 

FEB 1 5 2005 

FORM IA-IN ILM05 .3 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MJ47T5 
Lab Name: Sentinel , Inc. Contract : 68-W-04-007 

NRAS No.: Lab Code: SENTIN Case No.: 33419 SDG No.: MJ47Tl 

Matrix: (soil/water) WATER 

Level: (low/med) LOW 

Lab Sample ID : 08742 

Date Received : 10/16/2004 

% Solids : 0 . 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

I I I I 
ICAS No. I Analyte !Concentration C I Q I M I 
1 _____ 1 _____ 1________ I ________ I I 
I 7429-90-5 IAluminum I 224 I I I P I 
I 7440-36-0IAntimony I 60.0 I u I I P I 
I 7440-38-2 IArsenic I 10.0 I u I I P I 
I 7440-39-31 Barium I 11. 9 I .J- I £,l I P I 
I 7440-41-71Berylliuml 5.0 I U I I P I 
I 7440-43-91Cadmium I 0.26 I ~I t..-4. I P I 
I 7440-70-21 Calcium I 15400 I I I P I 
I 7440-47-31 Chromium I 10. 0 I U I I p I 
I 7440-48-41Cobalt I 50 . 0 I U I I P I 
I 7440-50-BICopper I 25.0 I U I IP I 
I 7439-89-61Iron I 100 I u 1· IP I 
I 7439-92-llLead I 10.0 I u I I PI 
I 7439-95-4 IMagnesiuml 2340 I -a- I 0:,1\L I P I 
I 7439-96-51Manganesel 1.3 I~ I <!>'.)IL I p I 
I 7439-97-6/Mercury I 0 . 20 I U I I CVI 
I 7440-02-0/Nickel I 40 . 0 I U I I P I 
I 7440-09-71Potassiuml 509 l~IC!:>3\L IP I 
I 7782-49-21 Selenium I 35. 0 I u I I P I 
I 7 4 4 0- 2 2- 4 I silver I 10 . O I u I I P I 
I 7440-23-51 Sodium I 3170 I -J- I ~"l I P I 
I 7440-28-0IThallium I 25.0 I u I I P I 
I 7440-62-2 I vanadium I 50. 0 I u I I P I 
I 7440-66-61Zinc I 6.1 I ,J, I (l;S\I:.. I P I 
I 57-12-51Cyanide I I I I NRI 
I I I I I I I 
I 1 ____ 1 I I I I 

Color Before: COLORLESS Clarity Before: CLEAR 

Clarity After: CLEAR 

Texture: 

Color After : COLORLESS 

Comments: 

Art~s: 

FEB 1 5 2005 

FORM IA-IN ILM05.3 



Lab Name: Sen inel, Inc. 

USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

Lab Code: SENTIN Case No.: 33419 

Contract : 68 -W-04-007 

'NRAS No.: 

EPA SAMPLE NO . 

MJ47T8 

SDG No.: MJ47Tl 

Matrix : (soi l/water ) WATER 

Level: (l ow/med ) LOW 

Lab Sample ID : 08743 

Date Received : 10/16/2004 

% Solids: 0 . 0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

I I 
ICAS No. Analyte I Concentration C I Q M 
I I I 
I 7429 - 90-51Aluminum I 220 I I p 
I 7440-36-0IAntimony I 60 . 0 I u I p 
I 7440 - 38-21Arsenic I 10.0 I u I p 
I 7440-39-31Bar ium I 13 . 3 I ...J-' I I.A p 
I 7440-41-71Berylliuml 5.0 I u I p 
I 7440-43-91Cadmium I 5 . 0 I u I p 
I 7440-70- 2 1Calcium I 17700 I I p 
r 7440-47-31Chromium I 0 . 50 ·1 ,.r., I (; 1 K p 
I 7440 - 48-4 1Cobalt 50. 0 I u I p 
I 7440-50-SICopper 25.0 I u I p 
I 7439 - 89-61Iron 100 I u I p 
I 7439 - 92-llLead 10 . 0 u I p 

~ 7439 - 95-41Magnesium 2370 (1,~\l. I .J- p 
I 7439 - 96-51Manganese 1. 8 J p \ \ ·-'{ -o--\ 
I 7439-97-6 1Mercury 0 . 20 u CV 
I 7440 - 02-0 INickel 40 . 0 u p 
I 7440 ~09-71Potassium 535 J.. <t.:S\l p 
I 7782 - 49-21Selenium 35.0 u p I 
I 7440 - 22-41Silver 10.0 u p I 
I 7440 - 23-51Sodium 3330 ..;s. (b3\cl p I 
I 744 0- 28-0IThal li um 25 .0 u p I 
I 7440 - 62-21Vanadium 5 0. 0 u p I 
I 7440- 66-61Zinc 6 . 6 J..- (s3\('.. p I 
I 57-12-SICyanide NR I 
I I I 
I I I 

Color Before: COLORLESS Clarity Before : CLEAR Texture : 

Color After: COLORLESS Clarity After: CLEAR Artifa~ 

Comments: 

FEB 1 § 2005 

FORM IA-IN ILM05.3 



USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MJ47W0 
Lab Name: Sentinel , Inc . Contract : 68-W- 04-007 

Lab Code: SENTIN Case No.: 33419 NRAS No. : SDG No. : MJ47Tl 

Matrix : (soil/water ) WATER Lab Sample ID: 08744 

Level: (l ow /med ) LOW Date Received: 10/16/2004 

% Solids: 0 . 0 

Concentration Units (ug/L or mg/kg dry we ight): UG/L 

I I 
ICAS No. Analyte !Concentration C Q I M I 
I I I I 
I 7429-90-51Aluminum I 273 I p I 
I 7440-36-0IAntimony I 60.0 u I p I 
I 7440-38 -2 1Arse nic I 10 . 0 u I p I 
I 7440-39-3 Barium I 14.6 ,a,- IA I p I 
I 7440-41-7 Beryllium I 5 . 0 u I p I 
I 7440-43-9 Cadmium I 5.0 u I p I 
I 7440-70-2 Calcium I 19300 I p I 
I 7440-47-3 Chromium I 10.0 u I p I 
I 7440-48-4 Cobalt I 50 .0 u I p I 
I 7440-50-8 Copper I 25.0 I u I p I 
I 7439-89-6 Iron I 60 .6 I ~ (l;,3 \t. I p I 
I 7439 -92-1 Lead I 10.0 I u I p I 
I 7439-95-4 Magnesium I 2450 I -a- <'::,j\l I p I 
I 7439-96-5 Manganese I 9 .1 I J-1 ~-3 \l. I p I 
I 7439-97-6 Mercury I 0 . 20 I u I I CVI 
I 7440-02-0!Nickel I 40 .0 I u I I p I 
I 7440-09-71Potassiuml 622 I ,.;,-- I a;;s~ I p I 
I 7782-49-21Selenium I 35 .0 I u I I p I 
I 7440-22-41Silver I 10.0 I u I I p I 
I 7440-23-51Sodium I 3350 I ..J I Q.01L I p I 
1 7440-28-0IThallium I 25.0 I u I I p I 
I 7440- 62-21Vanadium I 50 . 0 I u I I p I 
I 7440-66-:-61Zinc I 7.7 I ..J, I (S~K.. I p I 
I 57-12-51Cyanide I I I I NRI 
I I I I I I I 
I I I I I I I 

Color Before: COLORLESS Clarity Before: CLEAR Texture : 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

~ 
FEB 1 5 2665 

FORM IA-IN ILM05 . 3 
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USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALY SIS DATA SHEET 

MJ47 W2 
Lab Name: Sentinel , Inc. 

Lab Code : SENTIN Case No .: 334 1 9 

Contract : 68 -W- 0 4-007 

NRAS No.: SDG No.: MJ47Tl 

Ma trix: ( soil/water) WATER 

Leve l: (low/med ) LOW 

% Solids: 0 . 0 

Lab Sampl e ID: 08745 

Date Received : 10/16/2004 

Concent ration Units (ug /L o r mg/kg dry weight): UG/L 

I I I 
ICAS No. Analyte I Concentration C Q I M I 
I I I I 
I 7429-90-51Aluminum I 210 I p I 
I 7440-36-0IAntimony I 60 .0 u I p I 
I 7440-38-21Arsenic I 10.0 u I p I 
I 7440-39-31Barium I 31. 4 J I p I 

7440-41~71Berylliuml 5.0 u I p I 
7440-43-91Cadmium 5 . 0 u I p I 
7440-70-21Calcium 40300 I p I 
7440-47-31Chromium 10. 0 u I p I 
7440-48-41Coba lt 50.0 u I p I 
7440-50-81Copper 25 . 0 u I p I 
7439-89-61Iron 443 I p I 
7439 - 92 - llLead 10.0 u I p I 
7439-95-41Magnesium 6190 I p I 
7439-96-51Manganese 351 I p 
7439-97-61Mercury 0.20 u I CV 
7440-02-0INickel 40.0 u I p 
7440-09 -71Potassium 659 .J.. ~I( I p 
7782-49-21Selenium I 35 .0 u I p 
7440-22-41Silver I 10.0 u I p 
7440-23-51Sodium I 4280 .;J,- ~\£. I p 
7440-28 - 0!Thallium I 25 . 0 u I p 
7440-62-21Vanadium I 50.0 u I p 
7440-66-61Zinc I 175 I p 

57-12 - 51Cyanide I I NR 
I I I 
I I I 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artif~ 

Comments: 

FEB 1 s 2005 

FORM IA-IN ILM05 . 3 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MJ47W6 
Lab Name: Sentinel , Inc. Contract: 68 -W- 04-007 

Lab Code: SENTIN Case No.: 33419 NRAS No .: SDG No.: MJ47Tl 

Matrix : (soil/water) WATER 

Level: (low/med) LOW 

% Solids : 0.0 

Lab Sample ID : 08746 

Date Received : 10/16/2004 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

I I I 
ICAS No. Analyte !Concentration I C I Q I M 
I I I I I 
I 7429-90-5JAluminum I 2290 I I I p 
I 7440-36-0JAntimony I 60.0 I u I I p 
I 7440-3$-21Arsenic I 24.3 I I I p 
I 7440-39-3!Barium I 6.3 ,~, u. I p 
I 7440-41-71Berylliuml 0 . 26 I ..r I ~ I p 
I 7440-43 -9J Cadmi um I 48.5 I I I p 
I 7440-70 -2J Ca lcium I 13700 I I I p 
I 7440-47-31Chromium I 1. 9 I .-J- I ~ j "- I p 
I 7440-48-41Cobalt I 8 . 4 I ,.J- I ~)K. I p 
I 7440-50-81Copper I 650 I I I p 
I 7439-89-6 Iron I 4230 I I I p 
I 74 39-92-1 Lead I 544 I I I p 
I 7439-95-4 Magnesium·! 3460 I ~ I <h..:S IL I p 

I 7439-96-5 Manganese I 674 I I I p 
I 7439-97-6 Mercury I 0.20 I u I I CV 
I 7440-02-0 Nickel I 6.3 I ,J-J ~•i- I p 
I 7440-09-7 Potassium I 431 I ~, 6 .) \L. I p 
I 778 2-49-2 Selenium I 35.0 I u I I p 
I 7440-22-4 Silver I 10.0 I u I I p 
I 7440-23-5 Sodium I 1690 I ,J-- I \\-S il.. I p 
I 7440-28-0 Thallium I 25.0 I u I I p 
I 7440-62-2 Vanadium I 50 . 0 I u I I p 
I 7440-66-6 Zinc I 9010 I I I p 

I 57-12-S!Cyanide I I I I NRI 
I I I I . I I I 
I I I . I I I I 

Color Before: COLORLESS Clarity Before : CLEAR Texture : 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

~ Comments: 

EEB 1 5 2005 

FORM IA-IN ILM0S . 3 
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USEPA - CLP 

lA - IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47W7 
Lab Name: Sentinel , Inc. 

Lab Code: SENTIN Case No.: 33419 

Contract : 68-W-04-007 

NRAS No.: SDG No.: MJ47Tl 

Matrix: (soil/wate r) WATER 

Level: (low/med) LOW 

% Solids: 0.0 

Lab Sample ID: 08747 

Date Received : 10/16/2004 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

I I I 
CAS No. Analyte !Concentratio n C I Q I M I 

I I I I 
7429-90-5!Aluminum I 207 I l.l I p I 
7440-36-0!Antimony I 60 . 0 u I I p I 
7440-38-2!Arsenic I 10.0 u I .I p I 
7440-39-31Barium I 11. 2 .a- I (.,( I p I 
7440-41-71Berylliuml 5.0 u I I p I 
7440-43-91Cadmium I 5.0 u I I p I 
7440-70-21Calcium I 2940 .J I ~1~ I p I 
7440-47-3!Chromium 10.0 u I I p I 
7440-48-41Cobalt 50 . 0 u I I p I 
7440-50-S!Copper 25 .0 u I I p I 
7439-89-6!Iron 100 u I I p I 
7439-92-l lLead 10.0 u I I p I 
7439-95-4!Magnesium 414 J.-1 <&:J ll. I p I 
7439-96-51Manganese 15.0 u I I p I 
7439-97-61Mercury 0.20 u I I CVI 
7440-02-0!Nickel 40.0 u I I p I 
7440-09-71Potassium 253 ,J- I Q.3 1l. I p I 
7782-49-21Selenium 35.0 u I I p I 
7440-22-41Silver 10.0 u I I p I 
7440-23-51Sodium 1690 ~ I ~ \L I p I 
7440-28-0!Thallium 25.0 u I I p I 
7440-62-2!Vanadium 50.0 u I I p I 
7440-66-61Zinc 5.9 ¥1 &,.( I p I 

57-12-51Cyanide I I NRI 
I I I I 
I I I I 

Color Before: COLORLESS Clarity Before: CLEAR Texture:~ 

Color After : COLORLESS Clarity After: CLEAR Artifact . 

Comments: FEB 1 5 2005 

FORM IA-IN ILM05.3 
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USEPA - CLP 

lA-IN EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ47X 0 
Lab Name: Sentinel , Inc . 

Lab Code : SENTIN Case No.: 33419 

Contract : 68 -W- 04-007 

NRAS No.: SDG No .: MJ47Tl 

Matrix : (soil/water) WATER 

Level: (low/med) LOW 

% Solids : 0 . 0 

Lab Sampl e ID: 08748 

Date Received : 10/16/2004 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

I I 
ICAS No. Analyte !Concentration C I Q M I 
I I I I 
I 7429-90-5 Aluminum I 236 I p I 
I 7440-36-0 Antimony I 60.0 u I p I 
I 7440-38- 2 Arsenic I 10.0 u I p I 
I 7440-39-3 Barium I 27.7 ...;p- I t,,l p I 
I 7440-41-7 Be ryllium I 5.0 u I p I 
I 7440-43-9 Cadmi um I 5 . 0 u I p I 
I 7440-70- 2 Calcium I 9540 I p I 
I 744 0-47-3 Chromium I 0.55 ,,J, I 0"31L p I 
I 7440-48-4 Cobalt I 50 . 0 u I p I 
I 7440-5 0 - 8 Copper I 25.0 u I p I 
I 7439-8 9-6 Iron I 26.3 -irl~ll.. p I 
I 7439-92 -1 Lead I 10 . 0 u I p I 
I 7439-95-41Magnesi um 1940 ~, q.;s\l. p I 
I 7439-96- S!Manganese 1.5 ..YI lA p I 
I 7439-97-6!Mercury 0 . 20 u I CV! 
I 7440 -02-0!Nickel 40 . 0 u I p I 
I 7440-0 9-7!Potass ium 971 .J- I ~3\l. p I 
I 7782-49- 2 !Selenium 35 . 0 u I p I 
I 7440- 22 -41Silver 10.0 u I p I 
I 7440-23-5!Sodium 4970 -a-- I G.::K p I 
I 7440-28-0 !Thallium 25.0 u I p I 
I 7440-62-2 1Vanadium 50.0 u I · P I 
I 7440-66-6!Zinc 12 . 3 ...r.,. I c,S-c: .. I p I 
I 57-12-SICyanide I I NRI 
I I I I I 
I I I I I 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR A~ts: -

Comments: FEB 15 2005 

FORM IA-IN ILM05.3 

-:;;::)-t"'\ 

\\- ct-o...\ 



USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MJ47X2 
Lab Name: Senti ne l, Inc. Contract : 68-W-04-007 

Lab Code : SENTIN Case No.: 33 41 9 NRAS No.: SDG No .: MJ47Tl 

Matr ix: (soil/water ) WATER Lab Sample ID: 08749 

Leve l: (low/med) LOW Date Received : 10/16/2004 

% Solids: 0.0 

Concentration Units (ug/L o r mg/kg dry weight): UG/L 

I 
ICAS No. Analyte I Concentration C I Q M 
I I I 
I .7429-90-51Aluminum I 246 I I p 
I 7440-36-0 Antimony I 60.0 I u I p 
I 7440- 38 - 2 Arsenic I 10.0 I u I p 
I 7440-39-3 Barium I 13.4 I ...,y- I c,\ p 
I 7440-41-7 Beryllium I 5.0 I u I p 
I 7440-43-9 Cadmium I 5 . 0 I u I p 
I 7440-70-2 Calcium I 289 0 I .J. I C$J"- p 
I 7440-47-3 Chromium I 10 . 0 I u I p 
I 7440-48-4 Cobalt I 50 . 0 I u I p 
I 7440-50-8 Copper I 3 . 5 I ..r I I.A p 
I 7439-89-6 Iron I 100 I u I p 
I 7439-92-1 Lead I 10.0 I u I p 
I 7439-95-4 Magnesium I 498 I ·'('j I Q..:iiL p 
I 7439-96-5 Manganese I 15.0 I u p 
I 7439-97-6 Mercury I 0.20 I u CV 
I 7440-02-0 Nickel I 40 . 0 I u p 

I 7440-09 - 7 Potassium I 382 I ~ <:?:,j"-. p 
I 7782-49- 2 Selenium I 35.0 I u p 
I 7440-22-4 Silver I 10 . 0 I u p I 
I 7440-23-51Sodium I 2380 I .J- <bj~ p I 
I 7440-28-0IThallium I 25.0 I u p I 
I 7440-62-21Vanadium I 50 . 0 I u p I 
I 7440-66-61Zinc I 5.4 I .J-- q;S~ p I 
I 57-12-51Cyanide I I NRI 
I I I I I 
I I I I I 

Color Before: COLORLESS Clarity Before : CLEAR Texture : 

Color After: COLORLESS Clarity After: CLEAR Art~s; 

Comments: FEB 1 5 2005 

FORM IA-IN ILM05.3 
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Lab Name: Sentine l , Inc . 

USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

Contract : 68-W-04-007 

Lab Code : SENTIN Case No .: 33419 NRAS No .: 

EPA SAMPLE NO. 

MJ47X4 

SDG No .: MJ47Tl 

Matrix: (soil/water ) WATER Lab Sample ID: 08750 

Level : (low/med) LOW Date Received : 10/16/2004 

% Solids : 0.0 

Concentration Units (ug /L or mg/kg dry weight) : UG/L 

I I 
ICAS No. Analyte Concentration C I Q M I 
I I I 
I 7429-90-51Aluminum 237 I I p I 
I 7440-36-0IAntimony 60.0 I u I p I 
I 7440-38-21Arsenic 10.0 I u I p I 
I 7440-39-31Barium 8.6 I ,.r I u. p I 
I 7440-41-71Beryllium 5.0 I u I p I 
I 7440-43-91Cadmium 5 . 0 I u p I 
I 7440-70-2 1Calcium 2820 I a- ~}~ p I 
I 7440-47-31Chromium 0.91 I .J.- ~1"- p I 
I 7440-48-41Cobalt 50 .0 I u p I 
I 7440-50-81Copper 25.0 I u p I 
I 7439-89-61Iron 100 I u I p I 
I 7439-92-llLead 10.0 I u I p I ~ 7439-95-41Magnesiuml 500 I a.:s~ I Ir I p I 

\)-~-o ~ I 7439-96-51Manganesel 0 . 63 I ,r LA I p I 
I 7439-97-61Mercury I 0.20 I u I CV! 
I 7440-02-0INickel I 40 .0 I u I p I 
I 7440-09-71Potassiuml 407 I ,a- ~~~ I p I 
I 7782-49-21Selenium I 35 . 0 I u I p I 
I 7440-22-41Silver I 10.0 I u I p I 
I 7440-23-51Sodium I 2870 I ~ ~3~ I p I 
I 7440-28-0!Thallium I 25 .0 I u I p I 
I 7440-62-21Vanadium I 50 .0 I u I p I 
I 7440-66-61Zinc I 60 . 0 I u I p I 
I 57-12-51Cyanide I I I NRI 
I I I I I I 
I I I I I I 

Color Before: COLORLESS Clarity Before : CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: &-
~ES t 5 1AA~ 

FORM IA-IN ILM05.3 



USEPA - CLP 

9-IN 
METHOD DETECTION LIMITS (ANNUALLY ) 

Lab Name: Sentinel , Inc. Contract: 68-W-04-007 

Lab Code: SENTIN Case No.: 33419 NRAS No .: 

I n strument Type: P 

Preparation Method: HWl 

Instrument ID: P4 

Concent rati on Units (ug/L o r mg/kg): UG/L 

Wave length CRQL 
Analyte /Mass 

Aluminum 308 .20 200 
Antimony 206 . 80 60 
Arsenic 189.00 10 
Barium 493 . 40 200 
Beryllium I 313 . 00 5 
Cadmium I 226 . 50 5 
Calcium I 317.90 5000 
Chromium I 267 . 70 10 
Cobalt I 228.60 50 
Copper I 324 .70 25 

I Iron I 271. 40 100 
I Lead I 220 .30 10 
I Magnesium I 279.00 5000 
I Manganese I 257 . 60 15 
!Mercury I 0.2 
!Nickel I 231. 60 40 
I Potassium I 766 . 401 5000 
I Selenium I 196 . 001 35 
I Silver I 328 . 001 10 
!Sodium I 330.201 5000 
I Thallium I 190 . 801 25 
I Vanadium I 292.401 50 
I Zinc I 206.201 60 
!Cyanide I I 10 
I I I 

Comments : 
P4: THERMO JARRELL ASH 

FORM IX-IN 

I 
MDL I 

I 
I 

92 .11 
4.91 
3 .81 
1.81 

0 .111 
0.241 
59.8 1 
0.491 
0.921 
1.3 I 

23 . 31 
2.71 

43 . 4 1 
0 . 231 

I 
1. 2 I 
1551 
2 . 91 
1. 4 I 
6621 
8.01 

0.881 
0.771 

I 
I 

SDG No .: MJ47Tl 

Date: 01/15/2004 

ILM05.3 



USEPA - CLP 

9-IN 
METHOD DETECTION LIMITS (ANNUALLY) 

Lab Name: Sentinel, Inc. Contract: 68-W-04 - 007 

Lab Code: SENTIN Case No.: 33419 NRAS No.: 

Instrument Type : CV 

Preparation Method : CWl 

Instrument ID: C6 

Concentration Units (ug/L or mg/kg): UG/L 

Wavelength C~QL 
Analyte /Mass 

!Aluminum 200 
!Antimony 60 
!Arsenic 10 
!Barium 200 
!Beryllium 5 
!Cadmium 5 
!Calcium 5000 
!Chromium 10 
!Cobalt 50 
!Copper 25 
Iron 100 
Lead 10 
Magnesium I I 5000 
Manganese I I 15 
Mercury I 253 . 701 0 . 2 
Nickel I I 40 
Potassium I I 5000 
Selenium I I 35 
Silver I I 10 
Sodium I I 5000 
Thallium I I 25 
Vanadium I I 50 
Zinc I I 60 
Cyanide I I 10 

I I 

Comments : 
C6: CETAC M6000 

FORM IX-IN 

MDL 

0 . 023 

SDG No .: MJ47Tl 

Date: 01/15/2004 

ILM05.3 



USEPA - CLP 

1 2 -IN 
PREPARATI ON LOG 

Lab Name : Se nti ne l, In c . Con t ra c t: 68 -W-04- 0 07 

Lab Code : SEN TIN Ca s e No .: 33 419 NRAS No .: SDG No.: MJ47Tl 

Prepara t ion Me thod: HWl 

I EPA I Pre paration Weight I Volume I 
I Sampl e No . I Date (gram) I (mL) I 
I I I I 
I LCSW I 10/21/2004 I 50 I 
I MJ47Tl I 10/21/2004 I 50 I 
I MJ47T 3 I 10/21/2004 I 50 I 
I MJ47T5 I 10/21/2004 I 50 I 
I MJ47T8 I 10/21/2004 I 50 I 
I MJ47W0 I 10/21/2004 I 50 I 
I MJ47W2 I 10/21/2004 I 50 I 
I MJ47W6 I 10/21/2004 I 50 I 
I MJ47W7 I 10/21/2004 I 50 I 
I MJ47W7D I 10/21/2004 I 50 I 
I MJ47W7 S I 10/21/2004 I 50 I 
I MJ47X0 I 10/21/2004 I 50 I 
I MJ47X 2 I 10/21/2004 I 50 I 
I MJ47X4 I 10/21/2004 I 50 I 
I PBW I 10/21/2004 I 50 I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I 
I I I 
I I '1 
I l I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

FORM XII-IN ILM05.3 



USEPA - CLP 

12 -IN 
PREPARATION LOG 

Lab Name: Sentinel , Inc . Contract : 68 -W-04- 007 

Lab Code : SENTIN Case No.: 33 419 NRAS No .: SDG No.: MJ47Tl 

Preparation Meth od: CWl 

I EPA Preparation I Weight Volume I 
I Sample No. Date I (gram) (mL) I 
I I I 
I CCB 10/21/2004 I 100 I 
I CCV 10/21/2004 I 100 I 
I CRI 10/21/200 4 I 100 I 
I ICB 10/21/2004 I 100 I 
I rev 10/21/2004 I 100 I 
I MJ47Tl 10/21/2004 I 100 I 
I MJ47T3 10/21/2004 I 100 I 
I MJ47T5 10/21/2004 I 100 I 
I MJ47T8 10/21/2004 I 100 I 
I MJ47WO I 10/21/2004 I 100 I 
I MJ47W2 I 10/21/2004 I I 100 I 
I MJ47W6 I 10/2 1/200 4 I I 100 I. 
I MJ47W7 I 10/21 /2004 I I 100 I 
I MJ47W7D I 10/21/2004 I I 100 I 
I MJ47W7S I 10/21/2004 I I 100 I 
I MJ47XO I 10/21/200 4 I I 100 I 
I MJ47X2 I 10/21/2004 I I 100 I 
I MJ47X4 I 10/21/2004 I I 100 
I PBW I 10/2 1/200 4 I I 100 
I so I 10/21/2004 I I 100 
I S0 . 2 I 10/21/2004 I I 100 
I Sl. 0 I 10/21/2004 I I 100 
I SlO.O I 10/21/2004 I I 100 
I S2 . 0 I 10/21/2004 I I 100 
I S5.0 I 10/21/2004 I I 100 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I ·I I 
I I I I 

FORM XII -IN ILMOS . 3 




